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TERMINOLOGY 


The  term  generic  equivalent*  is  not  used  in  the  body  of  this  report. 
Although  it  lias  been  widely  utilized,  it  has  been  given  so  many 
different  interpretations  that  ic  has  become  confusing.  Instead,  the 
following  terms  are  used  : 

Chemical  equivalents.— Those  multiple-source  drug  products  which 
contain  essentially  identical  amounts  of  the  identical  active  ingredi- 
ents, in  identical  dosage  forms,  and  which  meet  existing  physio- 
chemical  standards  in  the  official  compendia. 

Biological  equivalents.— Th^  chemical  equivalents  which,  when 
administered  in  the  same  t  ,. .-...-..s,  will  provide  essentially  the  same 
biological  or  physiological  availability,  as  measured  bv  blood  levels 
etc. 

Clinical  equivalent*.— Those  chemical  equivalents  which,  when 
administered  in  the  same  amounts,  will  provide  essentially  the  same 
therapeutic  effect  as  measured  by  the  control  of  a  symptom  or  a 
disease. 

The  following  terms  are  also  used : 

Generic  name.— The  established  or  official  name  given  to  a  drug 
or  drug  product. 

Brand  name.— The  registered  trademark  name  given  to  a  specific 
drug  product  by  its  manufacturer. 


VII 


INTRODUCTION 


In  May  of  1967,  acting  upon  a  directive  from  the  President,  John 
W.  Gardner— then  Secretary  of  Health,  Education,  and  Welfare- 
established  the  Task  Force  on  Prescription  Drugs.  The  charge  to 
the  Task  Force  appeared  to  be  simple — 

Undertake  a  comprehensive  study  of  the  problems  of  including 
the  cost  of  prescription  drugs  under  Medicare. 

Few  assignments,  however,  have  been  more  complex.  Essential 
for  the  Task  Force  stud}  wm  objective  information  on  the  health 
needs  and  resources  of  the  elderly:  the  present  patterns  of  drug  use; 
the  nature  of  drug  research,  production,  and  distribution;  current 
drug  insurance  programs  in  the  United  States  and  abroad;  reim- 
bursement methods  and  administrative  approaches;  legal  and  fiscal 
aspects;  and  the  pharmacological  and  clinical  aspects,  including  the 
intricate  problem  of  chemical  and  clinical  equivalency  of  generic 
products. 

In  some  instances,  the  necessary  data  were  readily  available.  In 
others,  they  were  not— and  the  Task  Force  found  it  necessary  to 
undertake  its  own  special  research  projects. 

The  information  derived  from  these  studies  serves  as  the  basis  for 
the  findings  and  recommendations  which  are  being  published  sepa- 
rately by  the  Task  Force.  In  addition,  however,  this  basic  material 
appears  to  have  great  value  for  the  Congress,  many  State  and  Federal 
governmental  agencies,  the  medical  and  pharmacy  communities,  the 
drug  industry,  health  insurance  organizations,  health  educators,  and 
consumer  groups.  Accordingly,  the  Task  Force  is  publishing  the  de- 
tailed results  of  its  studies  in  a  series  of  background  papers. 

Incorporated  in  this  volume  are  three  closely  related  subjects — an 
analysis  of  some  of  the  prescribing  patterns  of  physicians  and  the 
types  of  training  and  sources  of  information  available  to  them;  a  con- 
sideration of  drug  quality,  together  with  the  currently  controversial 
matter  of  chemical,  biological,  and  clinical  equivalency;  and  a  brief 
discussion  of  the  major  types  of  drug  formularies  currently  available 
to  prescribers. 

The  material  was  prepared  by  the  Task  Force  staff  in  cooperation 
with  many  consultants,  both  governmental  and  nongovernmental, 
whose  invaluable  assistance  is  gratefully  acknowledged.  Particular 
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appreciation  goes  to  the  scores  of  distinguished  clinicians,  pharma- 
cologists and  medical  educators  who  graciously  provided  their  assist- 
ance in  preparation  of  the  section  on  rational  prescribing— to  the 
university,  industry,  governmental  and  other  scientists  who  offered 
advice  and  counsel  in  developing  the  section  on  drug  quality,  and  in 
initiating  the  Task  Force  clinical  drug  trials — and  to  the  representa- 
tives of  the  U.S.  Pharmacopeia,  the  National  Formulary,  and  other 
leading  compendia  who  assisted  in  preparation  of  the  section  on 
formularies. 

It  is  our  hope  that  this  publication  will  not  only  serve  as  the  basis 
for  careful  analysis  and  discussion,  but  will  help  to  improve  the 
quality  of  health  care  for  all  Americans. 


PU*fl~£- 


Philip  R.  Lee,  M.D. 


PART  A 


RATIONAL  PRESCRIBING 


Chapter  1 


THERAPEUTIC  JUDGMENTS 


The  act  of  waiting  a  drug  prescription  is  one 
of  the  most  ancient  and  most  visible  symbols  of 
the  physician's  knowledge  and  experience.  In  each 
case,  it  is  the  sum  of  judgments  concerning  the 
efficacy  and  safety  of  the  drug  for  the  problem  at 
hand,  alternative  forms  of  therapy,  expected 
clinical  results,  possible  side  effects,  the  most  ap- 
propriate dosage  form,  the  length  and  intensity 
of  treatment,  and  the  possible  deleterious  effects 
of  drug  interaction.  Sound  judgments  on  these 
matters  should  result  in  the  right  drug  for  the 
right  patient  in  the  right  amounts  at  the  right 
time — in  short,  rational  prescribing. 

Selection  of  the  right  drug  is,  however,  only 
part  of  the  story.  The  physician  first  faces  the 
problem  of  establishing  a  diagnosis — which  can 
be  much  more  difficult  than  selecting  the  appro- 
priate medication.  The  technical  resources  needed 
by  the  physician  to  make  an  optimal  drug  selec- 
tion under  rapidly  changing  clinical  conditions 
may  be  unavailable,  costly,  time-consuming,  or 
simply  inefficient.  The  conscientious  physician, 
then,  must  attempt  to  match  the  ideal  of  rational 
prescribing  against  the  reality  of  diagnostic  in- 
formation which  is  not  always  complete  or  perfect. 

There  is  still  another  aspect  of  drug  therapy 
that  many  feel  should  be  mentioned  in  any  dis- 
cussion of  rational  prescribing— the  matter  of  cost. 
According  to  this  view,  prescribing  an  expensive 
drug  which  is  merely  the  modification  of  another 
equally  useful  product  available  at  lower  cost,  or 
prescribing  an  expensive  combination  of  drugs 
which  offers  no  particular  therapeutic  advantage, 
would  not  be  rational  therapv. 

It  has  been  held  that  rational  prescribing,  as 
described  above,  is  far  from  universal  in  medical 
practice.  A  clinical  pharmacologist  at  Harvard 
has  written : 

"It  is  my  belief  that  lack  of  knowledge  and 
sophistication  in  the  proper  therapeutic  use  of 
drugs  is  perhaps  the  greatest  deficiency  of  the 
average  American  physician  today."  (2 I) 

Others  are  at  least  in  agreement  that  prescrib- 
ing practices  could  be  improved.  Among  factors 
which  have  contributed  to. the  problem  are  cited 
the  following: 


•  Inadequate  training  in  the  clinical  applica- 
tions of  drug  knowledge  during  the  undergradu- 
ate medical  curriculum;  (24) 

•  Inadequate  sources  of  objective  information 
about  drug  properties  and  indications  available  to 
practicing  physicians;  (5) 

•  Widespread  reliance  by  prescribers  for  con- 
tinuing education  upon  advertising  and  promo- 
tional materials  distributed  by  drug  manufac- 
turers; (6) 

•  Exceedingly  rapid  turnover  in  the  populari- 
ty of  prescription  drug  specialties;   (28)  and 

•  The  limited  time  available  to  practicing 
physicians  to  examine,  evaluate,  and  maintain  cur- 
rency with  the  therapeutic  claims  for  newly 
marketed  products.  (29) 

Because  rational  prescribing  is  so  essential  not 
only  to  patient  care  but  also  to  the  success  of  a 
drug  insurance  program,  it  is  important  to  ex- 
amine the  factors  which  influence  drug  selection, 
and  the  medical  school  training  and  postgraduate 
sources  of  information  that  may  serve  as  a  basis 
for  these  selections. 

Drug  Efficacy  and  Safety 

It  is  elemental  that  physicians  would  prescribe 
only  those  drugs  of  proven  efficacy  and  safety  and, 
since  the  Kefauver-Harris  Amendments  of  1962, 
no  new  drugs  have  legally  been  permitted  to  enter 
interstate  commerce  without  such  proof.1 

A  drug  which  meets  these  requirements  would 
presumably  be  safe  and  efficacious,  with  its  claims 
kept  in  conformity.  Yet  the  literature  includes  re- 
ports of  unexpected  side  effects  and  lack  of  claimed 
efficacy  discovered  well  after  products  have  en- 
tered the  market.  Of  this,  a  pharmacologist  has 
written : 

"The  probable  incidence  of  reactions  caused 
by  drug  allergy,  intolerance,  idiosyncrasy,  and 


1  Under  its  new  organization  and  more  rigid  requirements.  FDA 
rejected  five  times  as  many  New  Drug  Applications  in  fiscal  year 
1967  than  it  approved.  Of  those  rejected,  45  percent  lacked 
sufficient  animal  test  data ;  72  percent  were  deficient  In  proof 
of  safety  in  human  trials:  76  percent  were  lacking  in  clinical 
efficacy  :  and  others  were  rejected  on  technical  grounds. 


drug  interaction  cannot  be  determined  in  pre 
dm^a,  ligation  in  animals  or  even  m  nfat 
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measured  after  a  large  and  broad  general  clin 

.eal  experience  in  man.  Under  our  preTnt  svs~ 

tem  rt  usually  takes  2  or  3  years  ofXLallx 

v^ell  as  the  hunt,  of  utility  b  reali2ed  u£ 
been  suggested  that  a  probationary  period  tf 
about  that  length  of  time  be  confer*  by  the 
medical  profession  for  all  new  drugs,"  (30) 

Drug  Evaluation 

on  T^  TUP**  °f  drUg  evaI™tion  has  also  been 
^xtbooks  of  pharmacology.   "The   drug-efficacv 
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Toxicity 

Idiosyncrasy,  hyper- 
sensitivity 
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Precautions 
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Pharmaceutical 

properties 
Chemical  properties 
Drug  interactions 
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Critical  evaluation  of  utility  versus  Do^ihU 
«de  effect,  is  particularly  important  StS 
«J  h^hly  potent  drugs,  for  it  is  among  this7roUn 
that  toxicty-anticipated  as  well  L  u  S !? 
pated-is  also  likely  to  be  greater  ^ 

Of  this,  he  said  : 

"-  .  .  claims  for  efficacy  must  always  be  as 
««d  wtthm  the  framework  of  safety  under  dt 

the  good  physician  does  this  very  thing  evert, 
time  he  prescribes  a  drug.  He  wLh" thl  V 
pectod  benefits  to  be  dSd^fSe^ 

tr  a  hilhlv  r"    emng  ll,neSS'  he  ™y  ^min- 
ister a  h,ghly  toxic  agent  with  a  narrow  margin 

ot  >al  t      ,f  there   >s  a  reasonable  chance  of 
helping  his  patient.-'  (19) 

Combination  Drugs 

For  many  years,  manufacturers  have  employed 
the  concept  of  multiple  drug  therapy  feS. 
development  of  fixed  drug  combinations^ dor 
ng  the  past  20  years,  the  use  of  such  combba- 
tmns-tnany  of  them  patented  or  trademarled- 
nas  become  increasingly  popular.  Today  their 
number  actually  exceeds  by  half  the  nuler  of 
products  containing  a  single  active  drug,  a^ their 

The  r  et:tt0  IT'*  aU  theraPe^icgcategort 

he  rate  at  which  new  combinations  are  intro 

duced,  however,  has  been  declining  in  recent  yea" 

drue  atTnVnStaT'  ""  ""  °f  m°re  than  a  ^ 

effect.  often'T        T"  Pr°duC6  *  m<>re  sa'1  A 
ettect,  often  ,n  lower  dosage,  than  when  full  doses 

o   the  agents  are  used  separately.  Diphenylhyd" 
torn    ,s    often    prescribed    in   combination   with 
phenobarbita  ,  for  examnle    in  ti      , 
conv-nl.i,     r       i      examPIe>  in  the  treatment  of 
con  ulsive  disorders,  and  combinations  of  the  early 
sulfonamides  have  been  used  to  minimize  the      l 
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But  the  widespread  reliance  upon  combinations 
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irratIonal.  iU)  One  authority  on  antimicrobial 
therapy  has  written: 

Actually,  except  in  tuberculosis  and  a  rare 
U,m  of  infection  of  heart  valves,  combined  use 
o  drugs  [in  infectious  diseases]  is  ot  little 
r,flle  except  in  desperate  situations  before  the 
p'hvs-ioian  has  adequate  information  about  what 
bacterial  infection  is  occurring  and  must  use  Ins 
clinical  judgment. 

"V  careful  review  of  fixed  branded  combina- 
tions on  the  market,  including  combinations  of 
penicillin  and  sulfonamides,  penicillin  and 
streptomycin,  tetracycline  and  antifungal 
agents,  and  tetracycline  and  novobiocin,  does 
„ot  substantiate  the  claims  that  the  combina- 
tion  is  superior  to  one  of  the  agents  used  sepa- 
rately. These  combinations  are  expensive,  deny 
the  physician  flexibility  in  dosage,  are  pri- 
marily "promotional  devices,  and  have  the  in- 
herent problem  that  the  patient  undergoes  the 
risk  of  serious  adverse  reaction  to  two  or  more 
.{rugs  rather  than  to  a  single  defined  agent. 
The  physician  cannot  determine  which  compo- 
nent is  causing  trouble  if  a  bad  reaction  is 
encountered.  I  personally  believe  that  we 
would  do  much  better  without  these  prepara- 
tions." (iff) 

Among  other  arguments  cited  against  the  wide- 
spread use  of  fixed  combination  drugs  are  these : 

•  The  combination  is  often  given  a  trade  name 
distinct  from  the  names  of  the  component  drugs, 
and  often  bearing  no  relation  to  them,  and  thus 
does  not  readily  identify  the  components  to  the 
physician. 

•  Although  savings  are  achieved  in  some  cases, 
in  others  the  fixed  combination  is  significantly 
more  expensive  than  the  total  cost  of  the  ingre- 
dients dispensed  separately. 

Those  who  favor  the  use  of  fixed  combinations 
point  out  that  they  can  help  to  reduce  the  risk  of 
patient  error,  especially  among  the  elderly,  when 
more  than  one  drug  is  being  used.  They  also  cite 
the  convenience  of  such  combinations  to  patients 
under  long-term  treatment,  especially  where  the 
Uose  ratio  of  ingredients  is  not  likely  to  change. 

Drug  Interaction 

Although  the  simultaneous  use  of  two  or  more 
drugs  may  permit  a  reduction  in  the  necessary 


dose  of  each  component,  produce  an  enhanced 
clinical  effect,  and  reduce  toxicity,  the  opposite 
effects  also  may  occur  because  of  the  interaction 
of  the  components.  This  has  been  the  subject  of 
intensive  study  both  in  and  out  of  the  Federal 
Government.  In  some  cases,  it  has  been  discovered, 
drugs  given  over  a  period  of  time  can  stimulate 
not  only  their  own  metabolism  but  also  that  of 
other  drugs  given  simultaneously — a  phenomenon 
called  "enzyme  induction."  In  studying  the  inves- 
tigative data  submitted  in  support  of  new  drugs, 
the  Food  and  Drug  Administration  gives  particu- 
lar attention  to  these  phenomena,  particularly  if 
drugs  are  to  be.  marketed  in  fixed  combina- 
tion. (18) 

Multiple  Prescribing 

Concern  has  also  been  expressed,  especially 
among  clinical  pharmacologists,  about  the  exten- 
sive use  of  drugs  in  today's  society.  In  his  summa- 
tion of  a  recent  conference  on  the  scientific,  social, 
and  commercial  aspects  of  prescribing,  Paul 
Talalay  wrote: 

"Some  of  the  participants  felt  that  the  aver- 
age doctor  tends  to  over-prescribe;  he  orders 
unnecessary  medicines,  the  wrong  medicines,  and 
too  many  medicines  for  the  same  illness,  and  he 
is  too  easily  persuaded  to  change  to  the  latest 
product."  (39) 

Charges  of  this  kind,  however,  are  hardly  new. 
As  far  back  as  1887,  a  professor  of  pharmacology 
in  Germany  complained  that  "...  a  great  number 
of  physicians,  without  rhyme  or  reason,  go  after 
every  new  remedy  that  is  recommended  to  them. 
If  an  industrialist  is  but  shrewd  enough  to  adver- 
tise sufficiently,  he  usually  succeeds  in  increasing 
the  sale  of  his  product— for  some  time  at  least— 
and  thus  enriching  himself."  (JfO) 

The  hazards  of  multiple  prescribing  have  been 
well  documented.  In  a  study  of  patients  hospital- 
ized during  1962  to  1966,  for  example,  it  was  found 
that  an  overall  average  of  10  percent  experienced 
ill  effects  from  the  administration  of  drugs.  The 
study  indicated  that  the  adverse  reaction  rate  rose 
sharply  with  increasing  use  of  drugs.  Among 
those  receiving  between  6  and  10  drugs,  the  rate 
was  7  percent,  while  those  receiving  16  to  20  drugs 
had  a  reaction  rate  of  40  percent.  (7) 


Chapter  2 


THE  TEACHING  OF  PHARMACOLOGY 


American  physicians  are  introduced  to  the  prin- 
ciples of  drug  therapy  early  in  their  medical 
school  training,  but  it  has  been  claimed  that, 
because  of  the  rapid  pace  of  drug  introduction  and 
obsolescence,  much  of  this  hard-won  knowledge 
is  outdated  even  before  medical  school  graduation. 

With  few  exceptions,  medical  training  in  the 
United  States  and  Canada  takes  four  years,  of 
which  the  first  two  are  preclinical — concentrating 
upon  the  scientific  principles  that  underlie  the 
practice  of  medicine.  The  third  and  fourth  years 
offer  less  formal  classroom  and  laboratory  study, 
and  bring  the  student  into  closer  contact  with 
patients  and  with  practicing  physicians  who  serve 
on  the  medical  faculty.  It  is  generally  during  the 
second  preclinical  year  that  the  main  course  in 
pharmacology  is  offered,  and,  in  most  cases,  it  is 
the  student's  only  formal  exposure  to  the  subject. 

Pharmacology  has  been  perhaps  the.  subject  of 
more  debate  and  less  recent  change  than  any  other 
medical  discipline,  and  those  who  teach  the  sub- 
ject appear  to  be  among  its  severest  critics.  Part  of 
the  problem,  these  educators  maintain,  is  that 
pharmacology  is  taught  as  a  basic  science  when, 
in  reality,  it  is  a  clinical  science  as  well.  As  a  re- 
sult, the  clinical  uses  of  drugs  receive  scant  and 
insufficient  attention. 

Of  this,  the  President  of  the  American  Medical 
Association  said  recently : 

"There  appears  to  be  a  growing  feeling  that 
pharmacology  as  a  discipline  is  in  some  trouble, 
within  the  academic,  medical  community.  It  ap- 
pears to  me  .  .  .  that  there  has  never  l>een  a 
time  when  pharmacologists  and  excellent  phar- 
macologic education  were  needed  more.  .  .  . 

"Certainly  there  needs  to  be  a  recognition  by 
all  elements  concerned  with  medical  education 
that  pharmacological  principles  should  not  and 
cannot  be  limited  to  a  single  or  conservative 
series  of  courses  given  fairly  early  in  the  cur- 
riculum of  the  modern  medical  student,  which 
almost  universally  now  includes  4  years  of  med- 
ical school  and  4  more  years  of  internship  and 
residency. 

"The  goal  of  pharmacologic  teaching  is  not  a 
theoretical  one.  It  is  not  limited  to  action  at  the 


molecular  level.  It  must  in  part  be  practical  and 
it  should  include  information  concerning  the 
safe  and  effective  use  of  drugs.  A  key  principle 
is  that  all  drugs  are  potentially  toxic.  The  stu- 
dent as  well  as  the  practicing  physician  must  re- 
main continually  aware  of  the  possibility  that 
any  drug  may  do  harm  as  well  as  good.  Such 
continual  awareness  comes  only  from  repeated 
exposure  to  pharmacologic  education."  (44) 

And  he  stated : 

"It  is  my  belief,  which  I  share  with  many 
other  people  who  are  concerned  with  this  prob- 
lem, that  ideally  students  should  be  educated  in 
pharmacology  in  such  a  way  that  as  physicians 
they  ,;,i  aave  the  basic  tools  for  continued 
learning  about  new  drugs  and  new  developments 
in  therapeutics  that  will  appear  during  their 
years  of  active  practice.  Furthermore,  they 
should  be  educated  so  that  during  the  years  of 
practice  they  will  be  oriented  to  the  continuing 
education  of  pharmacologic  experts  in  medical 
schools  and  not  to  the  advertising  of  pharma- 
ceutical manufacturers."  (44) 

Another  problem  is  the  apparent  shortage  of 
well-trained  clinical  pharmacologists  to  provide 
the  more  clinically-oriented  courses.  In  most 
schools,  pharmacology  is  taught  mainly— and,  in 
some  cases,  exclusively — by  basic  scientists  whose 
interest  in  clinical  drug  developments  cannot  be 
expected  to  parallel  that  of  the  clinical  pharmacolo- 
gist. Although  the  number  of  clinical  pharmacol- 
ogists holding  medical  degrees  is  increasing, 
there  is  little  immediate  prospect  of  the  demand 
being  met.  (4/) 


Course  Content 

The  basic  course  in  pharmacology  follows 
roughly  the  same  outline  in  most  schools.  It 
includes : 

•  Principles  of  drug  action,  such  as  absorption, 
distribution,  metabolism,  mechanism  of  action, 
tissue  storage,  toxicity,  and  excretion. 

•  Review  of  specific  drug  groups. 


•  Laboratory  demonstrations. 

•  Prescription  writing. 

In  addition  to  these  basic  features,  some  schools 
have  introduced  new  concepts  in  attempts  to  make 
the  course  more  relevant  to  the  needs  of  the  stu- 
dent during  his  clinical  years  in  medical  school  and 
beyond. 

Design  of  Drug  Trials. — In  at  least  one  British 
medical  school,  students  in  the  preclinical  years 
are  given  instruction  on  the  principles  of  con- 
trolled drug  evaluation  in  the  belief  that  "all 
practicing  doctors  should  know  something  about 
its  principles."  (4) 

Evaluation  of  Drug  Advertising. — From  1957 
until  1961,  the  students  at  Albany  Medical  College 
were  exposed  to  a  project  in  the  evaluation  of  drug 
claims,  as  part  of  the  basic  pharmacology  course. 
The  project,  comprising  four  sessions  totalling  11 
hours  of  class  time,  consisted  of  evaluating  the 
references  given  in  randomly -selected  drug  adver- 
tisements; amplifying  the  data  through  corre- 
spondence with  the  manufacturer  and  by  reference 
to  the  published  literature;  and  discussing  the  ad- 
vertisements and  collected  data  with  invited  com- 
pany representatives.  The  originator  of  the  proj- 
ect reported  in  1960  that  the  students  rated  11  of 
26  companies  reliable  in  their  advertising  claims. 
(15)  He  has  recently  suggested  that  the  same 
project,  conducted  in  the  present  setting  of  in- 
creased FDA  surveillance  of  drug  advertising, 
and  using  the  same  criteria,  would  reveal  more 
than  70  percent  to  be  reliable.  (16) 

Similar  programs  at  the  Universities  of  Alberta 
and  British  Columbia  revealed  that  '"the  nature 
of  the  teaching  of  pharmacology  with  respect  to 
claims  for  new  drugs  has  a  profound  effect  on  the 
relevant  attitudes  of  medical  students."  It  was 
found  that  the  attitudes  of  the  teachers  themselves 
appeared  to  reinforce  the  skepticism  of  students, 
and  that  this  skepticism  appeared  to  persist  up  to 
the  time  of  medical  school  graduation.  (.9) 

Clinical  Applications 

Aware  of  the  need  to  bridge  the  gap  between 
pharmacology  as  a  basic  and  as  a  clinical  science, 
several  schools  have  begun  to  offer  advanced 
courses  during  the  clinical  years  of  medical  school. 

Harvard  University. — In  addition  to  taking  the 
basic  course,  which  is  taught  in  conjunction  with 
pathophysiology,  the  students  at  Harvard  are  ex- 


posed at  the  beginning  of  tl«  clinical  curriculum 
to  the  socioeconomic  aspects  of  drug  promotion 
and  use.  An  advanced  pharmacology  elective  is  of- 
fered in  the  fourth  year,  using  a  seminar  approach 
and  actual  case  histories.  Particular  attention  is 
given  to  the  problem  of  drug  interaction  and  ad- 
verse drug  reactions.  Although  the  elective  is 
limited  to  35  students,  about  twice  that  main- 
apply  each  year. 

The  pharmacologist  in  charge  of  the  advanced 
course  commented  to  the  Task  Force : 

"A  course  in  pharmacotherapeutics  and  clin- 
ical pharmacology  should  be  a  required  part  of 
the  curriculum  in  all  American  medical  schools 
.  .  .  Such  a  course  would  correlate  the  facts  im- 
parted to  the  student  in  the  preclinical  pharma- 
cology course  with  his  more  recently  acquired 
knowledge  of  the  pathophysiology  and  the  clin- 
ical aspects  of  disease  states. 

"While  such  a  course  would  have  a  great  deal 
of  important  current  information  to  impart  to 
the  soon-to-be-physician.  I  would  see  its  major 
role  in  the  development  of  proper  scientific  and 
critical  attitudes  towards  pharmacotherapy.  The 
development  of  such  attitudes  is  absolutely  es- 
sential to  prepare  the  physician  for  a  lifetime 
of  scientific  pharmacotherapy  and  of  rational  at- 
titudes towards  newly  appearing  drugs.  Such 
a  clinically  oriented  course  in  pharmacothera- 
peutics can  be  taught  neither  by  basic  pharma- 
cologists nor  by  the  majority  of  clinicians.  It 
should  be  coordinated  and  largely  taught  by 
clinical  pharmacologists,  although  pharmaco- 
therapeutically-oriented  clinicians  would  be  ex- 
pected to  make  valuable  contributions."  (2!i) 

Columbia  University. — In  addition  to  the  basic 
pharmacology  course,  Columbia  requires  of  all 
students  a  second  course,  devoted  to  medical  thera- 
peutics and  applied  pharmacology.  Initially  lim- 
ited to  fourth-year  students,  the  course  has  been 
extended  to  involve  third-year  students  as  well. 
Fifteen  1-  to  2-hour  sessions  are  given  each  year. 
Where  possible,  the  basic  science  aspects  of  phar- 
macologv  are  integrated  with  clinical  applications. 
(22) 

University  of  Florida. — Pharmacology  is 
spread  over  a  3-year  period  beginning  in  the  sec- 
ond year.  The  introductory  course  emphasizes 
the  chemical  basis  of  pharmacology;  the  lectures 
may  also  follow  an  organ  system  approach  but 
cover  only  a  few  systems.  During  the  third  year, 
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pharmacology  is  included  in  the  internal  medicine 
clerkships,  and  involves  15  hours  of  lecture-dis- 
cussion on  clinical  problems.  There  is  some  teach- 
ing of  drug  therapy  during  patient  visits  on  ward 
rounds.  The  final  course  is  given  in  the  fourth  year, 
is  required  for  all  students,  and  occupies  one  month 
full-time.  The  approach  is  largely  physiological 
and  pathophysiological,  and  deals  with  organ  sys- 
tems, such  as  heart  and  brain.  It  also  reinforces 
the  basic  science  learned  in  the  second  year,  and  in- 
tegrates it  with  the  student's  overall  clinical  ex- 
perience. The  course  is  taught  by  clinical  pharma- 
cologists,   basic    pharmacologists,    and    selected 
clinicians.  (27) 

Stanford  University.— The  pharmacology  pro- 
gram comprises  two  courses  which  may  be  taken, 
at  the  student's  option,  at  any  time  during  his  first 
three  years  at  Stanford.  Generally,  second-year 
students  will  take  these  courses.  The  first  deals  ex- 
clusively with  general  principles,  and  encompasses 
not  only  the  usual  material  on  absorption,  distribu- 
tion, excretion,  and  metabolism  of  drugs,  but  also 
fundamental  concepts  of  drug  toxicity,  carcino- 
genesis, mutagenesis,  tolerance,  addiction,  the  de- 
velopment of  new  drugs,  clinical  trials,  and  the 
evaluation  of  drugs.  This  course  is  considered  a 
prerequisite  for  further  study  in  pharmacology 
and  therapeutics. 

The  second  course  offered  by  the  pharmacology 
department  is  more  like  a  traditional  pharmacol- 
ogy course  and  covers  systematic  pharmacology. 
The  major  drug  groups,  cardiovascular  agents, 
hormones,  drugs  affecting  the  central  nervous  sys- 


tem, etc,  are  discussed  from  both  a  basic  and 
an  applied  point  of  view.  This  course  is  consid- 
ered an  introduction  to  the  clinical  use  of  drugs 
In  addition  to  these  basic  courses,  the  depart- 
ment hopes  to  develop,  in  conjunction  with  ap- 
propnate  clinical   departments,   shorter  elective 
courses  m  restricted  areas,  such  as  the  anticancer 
drugs,  cardiovascular  and  renal  drugs,  and  the 
like.  These  courses  would  extend  deeply  into  clin- 
ical applications,  and  would  be  designed  for  the 
more  advanced  medical  student.  (2) 

Temple  University.— During  the  1967-68  aca- 
demic year,  Temple  offered  for  the  first  time  a 
senior  elective  in  clinical  pharmacology.  The  full- 
time  7-week  course  included  4  hours  a  week  of 
formal  lectures  and  attendance,  at  outpatient 
clinics  observing  patients  who  are-  undergoing 
drug  therapy,  and  discussing  the  results  of  treat- 
ment with  staff  physicians  and  clinical  pharma- 
cologists.  (33) 


Unn-ers.:,,  0f  Chicago.— Supplementing  the 
basic  second-year  course  in  pharmacology  and 
toxicology  at  Chicago  are  discussions  of  a  socio- 
economic and  scientific  character,  including  drug 
costs,  the  nature  of  the  drug  industry,  physician- 
pharmacist  relationships,  and  the  correlation  of 
basic  pharmacology  and  clinical  drug  use.  In  addi- 
tion, a  senior-year  elective  (chosen  bv  about  half 
the  class)  includes  about  20  lectures  and  discus- 
sions of  drug  therapy,  using  the  case  history 
approach.  A  clinical  pharmacologist  teaches  this 
elective  and  also  serves  on  the  attending  staff.  (36) 


Chapter  3 


PRESCRIBER  INFORMATION 


The  practicing  physician  has  at  his  command  a 
therapeutic  arsenal  which  includes  some  1,200  gen- 
erally available  drugs  and  an  additional  6,000  drug 
combinations,  most  of  them  marketed  in  a  number 
of  different  dosage  forms.  The  rate  of  drug  intro- 
duction and  obsolescence  is  such  that  the  market 
life  of  a  newly  introduced  drug  product  averages 
only  about  5  years,  and  70  percent  of  currently 
marketed  drugs  were  either  unknown  or  unavail- 
able 15  years  ago,  when  more  than  half  of  the 
Nation's  physicians  were  receiving  their  pharma- 
cology training  in  medical  school. 

In  this  setting,  the  physician's  need  for  objective, 
well-organized  and  concise  drug  information  is 
obvious.  The  sources  of  drug  information,  if  not 
all  objective,  are  at  least  legion.  Among  them  are 
the  fallowing : 

•  Medical  journals.  Some  1,500  journals  are 
published  regularly  in  the  United  States.  Most 
carry  articles  of  a  general  nature,  including  many 
about  new  drugs  and  new  studies  of  older  ones, 
along  with  substantial  portions  of  the  issues  con- 
sisting of  drug  advertising.  A  very  few  journals 
are  devoted  exclusively  to  drug  therapy. 

•  Drug  compendia.  Volumes  of  drug  informa- 
tion are  readily  available,  including  one  widely- 
used  reference  book  that  is  distributed  with  indus- 
try support  to  all  practicing  physicians  without 
charge.1 

•  Formularies.  Usually  published  by  the  phar- 
macy and  therapeutics  committees  of  hospitals, 
these  are  felt  by  many  to  be  an  educational  as  well 
as  a  cost-controlling  device.1 

•  Textbooks  of  pharmacology  and  manuals  of 
drug  therapy. 

•  Professional  society  meetings  and  conven- 
tions. 

•  Postgraduate  seminars,  hospital  start'  meet- 
ings and,  in  some  areas,  radio  and  closed-circuit 
television  conferences. 

•  The  visits  of  drug  company  representatives 
or  detail  men. 


1  These  are   discussed  In  more  detail  in  the  section  beginning 
on  p.  43. 


©  Mailings  of  drug  advertisements  and  drug 
samples. 

•  Information  supplied  by  hospital  and  com- 
munity pharmacists. 

Despite  the  heavy  and  continuing  flow  of  infor- 
mation to  prescribers,  responsible  medical  educa- 
tors and  clinicians  maintain  that  the  average 
physician  does  not  have  sufficient  access  to  unbiased 
source  material  nor  time  to  sift  out  the  objective 
data  needed  to  facilitate  rational  therapeutic  deci- 
sions. One  professor  of  pharmacology  recently 
stated: 

"It  might  be  said  that  the  physician  has  avail- 
able to  him  the  scientific  literature  and  can  make 
his  judgment  about  the  relative  value  of  drugs 
from  the  literature. 

"This  is  just  not  so — the  physician  does  not 
have  the  time. 

"I  am  a  pharmacologist  and  my  professional 
role  is  to  keep  up  with  drugs  and  I  am  unable  to 
do  so.  I  subclassify  myself  as  a  neuropharma- 
cologist,  which  means  I  only  have  to  keep  up 
with  drugs  which  act  on  the  brain.  In  terms  of 
original  literature,  I  wonder  if  I  even  accomplish 
keeping  up  with  this  narrowed  field. 

"Time  is  not  the  only  problem,  for  a  high 
percentage  of  the  clinical  and  drug  studies  re- 
ported in  the  literature  are  paid  by  the  parent 
drug  house  and  this  should  be  clear,  the  major 
pharmaceutical  manufacturers  do  not  support 
comparative  studies  which  might  show  their 
product  to  be  inferior.  In  a  sense,  they  would  be 
foolish  if  they  did  so,  and  their  stockholders 
should  correct  them,  since  their  object  is  to  sell 
their  drugs." 
Then  he  added : 

"Most  drug  studies  which  are  in  the  literature, 
even  the  good  ones,  controlled  studies,  are  paid 
for  by  manufacturers,  and  manufacturers  are  not 
interested  in  comparing  their  drug  with  a  sim- 
ilar drug,  unless  they  have  evidence  that  their 
drug  is  clearly  superior  to  the  similar  drug." 
(45) 

Others  have  expressed  similar  views.  An  au- 
thority on  preventive  medicine  recently  testified: 


".  .  .  One  has  to  be  blind,  deaf,  and  dumb,  to 
lock  his  office,  if  he  wishes  to  avoid  being  deluged 
with  direct   mail  advertising,  visits  by  detail 
men,  and  more  recently  heavy  promotion  in 
throwaway  unsolicited  journals  which,  for  the 
most  part,  serve  as  advertising  vehicles.  One  can 
read  in  the  financial  sections  of  the  newspapers 
about  the  success  of  these  throwaway  journals, 
which,  in  my  opinion,  are  taking  a  tremendous 
toll  in  trying  to  take  over  medical  education. 
Booths  are  set  up  in  hospitals  and  agents  of 
drug  firms  walk  the  floors. 

''I  have  no  objection  to  ethical  promotion  of 
products,  but  the  matter  is  out  of  hand."  (26, 
p.  714) 

The  drug  industry  appears  firm  in  its  belief  that 
drugs  are  promoted  fairly  and  responsibly.  In  a 
recent  speech  to  his  company's  stockholders,  the 
president  of  a  large  drug  firm  asked : 

"Who  is  better  qualified  than  the  pharmaceu- 
tical company  to  describe  the  qualities  and  per- 
formance of  its  drugs?  It  knows  their  history 
from  genesis  to  application.  It  has  the  biggest 
stake  in  making  certain  that  complete  and  ac- 
curate information  is  provided,  because  it  is  vital 
to  the  company  that  the  physician  obtain  good, 
not  bad,  results  with  its  products.  If  the  com- 
pany fails  to  do  the  communicating  job  right, 
it  risks  not  only  its  investment  in  research,  de- 
velopment, production,  and  marketing— it  risks 
its  reputation  for  integrity.  Is  it  not  therefore 
in  the  public  interest  that  a  company  be  identi- 
fied with  and  be  responsible  for  the  products 
its  makes  and  sells?"  (/() 

This  belief  would  appear  to  be  confirmed  by 
studies  which  show  that  information  supplied  by 
drug  manufacturers  is  an  important  determinant 
of  drug  use  by  physicians.  (8) 

Because  the  volume  and  nature  of  drug  informa- 
tion available  to  prescribers  has  been  the  subject 
of  continuing  controversy,  it  appears  worthwhile 
to  consider  its  various  sources  and  effects  upon 
the  selection  and  use  of  drugs. 

Medical  Journals 

Because  journals  vary  significantly  in  content 
and  approach,  some  authors  have,  for  descriptive 
purposes,  placed  them  in  the  following  cuteo-ories  • 
(3.21) 

Group  /.— Control  led-circulation  publications 
which  are  sent  free  to  all  prescribers  or  to  selected 


prescriber  populations.  These  are  supported  almost 
entirely  by  drug  advertising.  The  editorial  content 
varies  among : 

•  summaries  of  current  medical  literature  (e.g., 
Modem  Medicine.  Current  Medical,  Digest) ; 

•  origir  al  articles  (e.g.,  Hospital  Medicine) ; 

•  feature  stories  on  recent  medical  develop- 
ments (e.g.,  Medical  World  Neics,  Medical  Trib- 
une) ; 

•  advice  on  practice  management  and  personal 
economic  matters  (e.g.,  Medical  Economics:  Physi- 
cian's Management) ; 

•  articles  of  a  philosophical  or  cultural  nature, 
more  or  less  related  to  the  life  sciences  (e.g.,  Med- 
cal  Opinion  and  Review,  MD  Medical  Newsmaga- 
zine) ;  and 

•  articles  on  leisure  activities  (e.g.,  Rx:  Golf 
and  Travel). 

Many  of  these  journals  reach  nearly  all  of  the 
estimated  200,000  practicing  physicians.  Others 
are  intend  '.i  for  distribution  among  selected  medi- 
cal specialty  groups.  At  least  one  such  journal  is 
targeted  at  those  physicians  known  to  be  the  most 
prolific  drug  prescribers.  Of  this  market^which 
has  been  dubbed  the  "H.P.P.'s,"  or  "High  Pre- 
scribing Practitioners"— Reis  and  Morando  have 
written: 

"The  philosophy  behind  the  high-prescribing 
practitioner  list  is  a  simple  one.  It  provides  the 
manufacturer  with  the  opportunity  to  make 
steady  users  of  any  given  drug  out  of  the  most 
prolific  users  of  drugs  generally.  To  accomplish 
this,  the  'H.P.P.'  list  uses  the  concept  of  market- 
ing selectivity:  directing  promotion  to  physi- 
cians who  are  proven  high-volume  prescribers. 

"While  no  one  has  been  able  to  determine 
whether  these  physicians  are  more  intelligent, 
better  organized,  or  just  more  energetic,  than 
their  colleagues,  it  can  be  seen  why  they  may 
nevertheless  be  thought  of,  in  certain  quarters, 
as  'Superdoctors.' "  (35) 

Group  //.—Journals  of  general  medical  inter- 
est paid  for  by  individual  subscription  (e.g.,  New 
England  Journal  of  Medicine,  Postgraduate 
Medicine).  Many  of  these  journals  also  obtain  sig- 
nificant support  from  drug  advertising.  Some  of 
them,  notably  the  Neio  England  Journal  of  Medi- 
cine, have,  for  a  considerable  time,  maintained 
strict  codes  for  the  acceptability  of  drug  adver- 
tising. The  code  of  the  New  England  Journal. 
adopted  in  1958,  has  been  superseded  by  several 
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recent  requirements  of  FDA  advertising  regula- 
tions. In  summary,  the  code  requires  the  following : 
1.  The  generic  or  official  name  of  a  product 
must  be  stated. 

•_'.  Combinations  of  products  in  which  the 
effectiveness  of  any  of  the  individual  compo- 
nents is  found  to  suffer  because  of  their  combina- 
tion are  unacceptable. 

:>.  The  quantity  of  active  substance  or  sub- 
stances in  each  unit  must  be,  and  the  recom- 
mended dosage  should  be  stated. 

4.  The  clinical  evaluation  of  every  new  prod- 
uct must  have  been  published  or  have  been  ac- 
cepted for  publication  in  the  medical  literature. 

5.  Adequate  warning  regarding  toxic  effects 
must  be  given,  and  narcotic  or  habit-forming 
drags  must  be  so  designated. 

6.  Claims  made  for  a  product  must  be  reason- 
able and  well  substantiated.  (10) 

Group  111. — Journals  of  specialty  interest.  The 
various  specialties — e.g.,  surgery,  pediatrics,  and 
obsrerries — are  each  represented  by  from  one  to 
six  or  more  journals. 

Group  IV. — National,  State  and  regional  asso- 
ciation journals.  These  journals,  generally  pub- 
lished by  medical  societies,  tend  to  concentrate 
more  on  organizational  than  clinical  matters.  One 
author  has  said  of  them : 

"The  trend  is  to  de-emphasize  the  clinical  and 
to  concentrate  on  medical  organizations,  public 
relations,  methods  of  influencing  public  opinion, 
the  creation  of  good  will  for  physicians  and  their 
organization,  adequacy  of  medical  facility,  fees, 
cost  of  hospital  care,  legislation  affecting  the 
medical  profession,  public  health,  medical  edu- 
cation, social  security,  relative  values,  third 
parties,  and  similar  subjects  .  .  ."  (_£•?) 

Group  V. — County  and  city  health  agency 
bulletins. 

Group  VI. — Journals  of  the  allied  medical  pro- 
fessions (nursing,  pharmacy,  etc.) 

Group  VII. — Company-published  journals.  Like 
those  in  Group  I,  these  are  controlled-eirculation 
publications  which  are  sent  to  selected  physician 
population  groups.  For  the  most  part,  they  contain 
material  of  practical  clinical  application.  Adver- 
tisements are  included  with  these  journals  but  pro- 
motional material  is  seldom,  if  ever,  made  part  of 


the  editorial  content.  A  number  of  the  company 
journals  have  gained  wide  acceptance  and  respect 
by  the  medical  community,  reflecting  the  serious 
effort  and  considerable  funds  expended  in  their 
production.  For  example,  CIBA's  Clinical  Sym- 
posia— famed  for  its  medical  illustrations — cost 
the  company  «onie  81,200,000  between  1960  and 
1967.  (23) 

Journals  of  Prescribing 

Vlthough  several  journals  of  pharmacology  and 
experimental  therapeutics  are  published  in  the 
United  States,  these  are  mainly  technical  in  con- 
tent and  are  generally  of  little  practical  aid  to  the 
prescriber.  Three  publications,  however,  exemplify 
recent  attempts  to  provide  objective  drug  infor- 
mation in  easily  assimilable  form.  These  are  The 
Medical  Letter.  Pharmacology  for  Physicians^  and 
din-Alert. 

Xow  in  its  10th  year,  The  Medical  Letter  is 
published  by  Drug  and  Therapeutic  Information. 
Inc.,  without  advertising.  Its  unsigned  articles 
are  a  distillation  of  scientific  reports  and  consult- 
ants' evaluation  of  the  efficacy,  safety,  rationality, 
and  occasionally  the  costs  of  specific  drugs  and 
drug  combinations.  Its  conclusions  are  brief  and 
to  the  point,  and  can  be  sharply  critical.  It  is 
available  only  by  subscription,  but  is  purchased 
for  distribution  to  their  physician  staffs  by  some 
group  practice  organizations,  and  for  use  by  stu- 
dents in  some  medical  and  pharmacy  schools.  Its 
current  circulation  is  about  38,000. 

The  Medical  Letter  was  considered  in  a  recent 
survey  of  physician  impressions  of  various  drug 
information  sources  conducted  by  the  Opinion  Re- 
search Corporation  for  the  Pharmaceutical  Manu- 
facturers Association.  Among  a  sample  of  505 
practicing  physicians  (the  sample  excluded  those 
primarily  engaged  in  hospital-based  patient 
care).  The  Medical  Letter  was  rated  as  follows: 

Percent 

"The  One  I  Use  Most  Often" 2 

"Use  Frequently'1 15 

"Use  Occasionally" 24 

"Heard  Of,  but  Never  Use" 37 

"Never  Heard  Of" 19 

"No  Answer" 3 

Significantly,  the  publication  finds  greater  favor 
among  medical  students  and  hospital-based  phy- 
sicians, such  as  interns,  residents,  and  faculty.  (20) 

Another  newsletter  type  of  drug  information 
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journal,  now  in  its  third  year,  is  Pharmacology  for 
I'liyxichihs,  which  is  published  by  the  American 
Society  for  Pharmacology  and  Experi mental 
Therapeutics.  Each  monthly  issue  contains  a  single 
review  article  on  a  specific  group  of  drugs,  written 
by  a  gut st  author.  Individual  products  are  not 
evaluated  as  such  nor  are  economic  factors  con- 
sidered. Most  of  the  reviews  are  written  by  teach- 
ing pharmacologists,  but  some  are  prepared  by 
industry  scientists.  Xo  drug  advertising  is  in- 
cluded in  this  publication. 

A  third  publication.  f'lin-Alcit.  is  published  by 
Science  Editors,  Inc.,  of  Louisville,  Ky.  It  con- 
sists largely  of  abstracts  from  the  printed  litera- 
ture on  adverse  reactions  to  drug  therapy.  Refer- 
ences to  the  original  articles  are  included,  as  well 
as  previously  cited  references  dealing  with  the 
same  drug.  ('Jin- Alert  includes  no  drug  adver- 
tising. 

Government  Journals 

Since  1961,  the  British  Government  has  sup- 
ported the  publication  and  distribution  of 
Pretrriber-s  Journal  to  British  physicians.  It  is 
self-described  as  ".  .  .  an  independent  journal 
compiled  by  a  representative  Committee  of  Man- 
agement supported  by  an  Advisory  Panel."  (//) 
Published  in  pocket-size  format,  the  journal  ap- 
pears bimonthly  and  consists  of  brief  reviews  of 
individual  drugs  or  groups  of  drugs.  The  drugs  are 
described  by  generic  name,  but  are  also  identified 
by  brand  name  where  appropriate.  As  with  The 
Medical  Letter,  it  undertakes  to  evaluate  newly- 
marketed  drugs  as  well  as  older  ones.  The  author 
of  each  article  is  identified. 

Prcxcribers  Journal  also  attempts  to  measure 
effectiveness  against  cost,  and  lias  been  highly 
critical  of  noncontributorv.  duplicative  products 
and  combinations. 

Government-supported  journals  are  also  dis- 
tributed in  Australia  and  New  Zealand.  In 
Sweden,  a  similar  journal  is  scheduled  to  begin 
publication  early  in  19fif>. 

Drug  Compendia 

A  number  of  publications  provide  prescribers 
with  information  on  drugs  in  common  use.  Some, 
such  as  Modell's  Drug*  of  Choice,  provide  com- 
parative data  as  well.  Others,  notably  New  Drugs. 
published  by  the  American  Medical  Association, 


provide  useful  data  on  recent  introductions.  By 
far  the  most  popular,  and — according  to  a  recent 
survey — described  as  the  most  useful  is  Phyxi- 
ciam  Desk  Reference  (PDR) . 

Now  in  its  ±Jnd  edition,  PDR  is  distributed 
without  charge  to  all  practicing  physicians.  As 
noted  elsewhere.-  it  derives  its  support  from  a  rela- 
tively limited  number  of  drug  manufacturers — 
primarily  brand-name  manufacturers — who  pay 
for  the  space  used  in  describing  their  products. 
The  2,600  products  listed  in  the  current  edition 
are  cross-indexed  alphabetically  by  brand  name, 
by  manufacturer,  by  therapeutic  indication,  and 
by  generic  name  and  pharmacological  action.  Also 
included  is  a  product  identification  section  which 
pictures  800  products  in  full  color  to  facilitate  the 
identification  of  commonly  used  dosage  forms. 
Since  the  product  descriptions  in  PDR  are  re- 
garded as  "labeling,"  they  must  conform  with  the 
full-disclosure  requirements  stipulated  in  FDA 
regulations. 

Among  physicians  included  in  the  Opinion  Re- 
search (  i  >o  rut  ion  sample  for  PMA,  PDR  was 
evaluated  as  a  source  of  prescribing  information 
as  follows:  (31) 

Percent 

"The  One  I  Use  Most  Often" 82 

-r.se  Frequently" 12 

"Use  Occasionally" 5 

"Heard  Of,  but  Never  Use" 1 

"Never  Heard  Of" 0 

"Xo  Answer",  less  than y2 


Formularies3 

Where  they  exist,  drug  formularies — even  when 
they  are  not  restrictive — are  thought  by  their  pro- 
ponents to  have  a  useful  role  in  the  promotion  of 
rational  prescribing.  Used  mainly  by  hospital 
start's,  the  formulary  has  been  defined  as: 

".  .  .  a  dynamic,  ever-changing  selective 
compilation  of  up-to-date  information  on  mod- 
em pharmaceuticals.  It  is  a  book  or  booklet 
listing  drugs  and  dosage  forms,  together  with 
information  about  them,  such  as  their  use, 
method  of  distribution  within  the  individual 
hospital,  and  other  subject  matter  related  to 
therapy,  which  the  Pharmacy  and  Therapeutics 
Committee  of  each  hospital  start  wishes  to  in- 
clude for  the  information  of  its  staff. 


•'  Sec  p.  50. 

1  Sm'  also  p.  4:j. 
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"The  formulary  system  is  a  method  used  by 
the  medical  staff  of  a  hospital,  working  through 
a  Pharmacy  and  Therapeutics  Committee,  to 
evaluate  and  to  select,  from  among  the  numer- 
ous medicinal  agents  available,  those  that  are 
considered  most  useful  therapeutically  and  to 
list  dosage  forms  in   which  they  may  l>e  ad- 
ministered most  effectively.  </) 
The  Director  of  Montefiore  Hospital  described 
in  recent  Senate  testimony  the  operation  of  the 
formulary  system  used  jointly  by  his  institution 
and  four  others  in  Xew  York  City,  totalling  3,440 
hospital  beds.  Among  the  points  he  cited  were 
these: 

•  With  400  drugs  listed,  all  but  about  1  per- 
cent of  drug  needs  can  be  satisfied. 

•  Appropriate  prescribing  information  (thera- 
peutic category,  dosage  forms,  etc.)  is  provided 
for  each  drug  under  its  generic  name,  and  cross- 
indexed  by  brand  name. 

•  There  is  an  understanding  among  the  hos- 
pital staffs  that,  the  pharmacy  will  substitute  a 
jreneric  for  a  brand-name  product,  but  only  when 
the  pharmacy  committee  is  convinced  that  clinical 
equivalency  is  assured. 

•  Although  12  percent  of  Moutetiore's  drug 
expense  was  for  generic  drugs,  this  amount  ac- 
counted for  AG  percent  of  all  drugs  provided.  [6) 

Another  expert  emphasized  the  role  of  the  for- 
mulary in  controlling  drug  costs,  and  indicated 
that  formularies  could  be  extended  beyond  hos- 
pitals to  use  by  the  out-of-hospital  medical  com- 
munity : 

"This  issue  could  be  resolved,  in  part,  by 
routine  meetings  between  a  committee  of  each 
county  medical  society  with  a  counterpart,  com- 
mittee from  the  local  pharmacists.  A  semi- 
official formulary  with  enough  flexibility  to  meet 
special  situations  could  be.  devised.  Care  would 
be  taken  that  marginal  manufacturers  not  be 
included.  I  would  visualize  that  both  generic- 
and  brand-name  preparations  be  available,  but 
that  the  physicians  and  pharmacists  decide  ex- 
actly where  generic  drugs  may  be  included  to 
best  benefit  patients.  I  believe  that  the  physicians 
should  then  be  supplied  with  a  list  of  costs  in  his 
area  so  that  he  may  prescribe  wisely.  In  this 
way,  it  is  hoped  that  confidence  l>etween  the 
two  groups  may  be  established  and  that  the 
patient  will  also  gain  more  confidence  in  the  pro- 
fessions that  guard  his  health."  (26,  p.  730) 


Such  a  project  is  now  under  joint  development 
on  a  statewide  basis  by  the  Delaware  Medical  and 
Pharmacy  Societies. 

Textbooks 

All  widely  used  textbooks  of  medicine  devote 
substantial  space  to  considerations  of  drug  ther- 
apy. Among  these,  one  publication  noted  not  only 
for  its  comprehensive  scope  of  coverage  but  also 
ior  its  convenience  is  the  Merck  Man  val  of  Diaqno- 
k'us  and  Therapy,  published  by  Merck  &Co.  Now  in 
its  llth  edition,  it  includes  therapeutic  informa- 
tion with  each  disease  description,  and  in  addition 
provides  a  livl-page  section  on  principles  of  drug 
therapy,  drug  formulas,  and  recommended  dosages. 
The  drugs  included  in  this  book  are  described  by 
generic  name  only. 

Industry  Advertising 

Of  all  the  drug  information  sources  available  to 
physicians,  perhaps  none  has  been  more  sharply 
criticized  than  drug  advertising.  It  has  been 
variously  described  as  costly,  wasteful,  misleading, 
slick,  and  undignified.  It  has  also  been  termed  edu- 
cational, scientific,  factual,  up-to-date,  and  unique, 
in  that  it  is  required  to  present  a  balance  of  posi- 
tive and  negative  information  on  each  advertised 
product. 

On  two  points  at  least,  there  is  little  argument — 
first,  extraordinary  amounts  of  money  are  spent  to 
advertise  drugs  to  prescribers :  and  second,  through 
their  prescribing  of  heavily  advertised  specialty 
products,  the  physicians  give  evidence  of  the  suc- 
cess of  these,  promotional  efforts. 

The  drug  industry  makes  no  pretense  that  its  ad- 
vertising— in  journals  and  by  direct  mail — is 
purely  an  educational  device.  The  Pharmaceutical 
Advertising  Club,  an  organization  of  some  650 
meml>ers,  stated  in  a  recent  position  paper: 

"Good  medical  advertising  sells  drugs  through 
the  factual,  accurate  and  timely  presentation  of 
information.  Its  function  is  to  promote  the  use 
of  a  drug  within  its  therapeutic  potential  for 
the  alleviation  of  illness  and  to  do  so  in  accord 
with  good  medical  and  good  business  practices. 
In  this  sense  it  is  informative  as  well  as  factual 
and  accurate.  Medical  advertising  cannot  carry 
the  responsibility  of  being,  by  itself,  the  educa- 
tional vehicle  whereby  physicians  learn  of 
drugs."  (32) 
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One  prominent  advertising  agency  official's  feel- 
ings about  the  purpose  of  drug  advertising  are 
somewhat  more  direct : 

"Advertising  is  ;i  selling  force,  not  a  post- 
graduate course  in  medical  education.  .  .  .  First 
and  foremost,  the  doctor  is  a  human  being.  lie 
wants  to  be  fully  informed,  it's  true,  but  when 
that  information  comes  in  the  form  of  adver- 
tising he  wants  more  from  it,  He  wants  his 
curiosity  piqued,  his  imagination  excited,  his 
emotions  stirred.''  (13) 

Medical  advertising,  of  course,  consists  of  more 
than  emotional  stimulation.  Under  recently  pro- 
posed FDA  regulations,  any  advertisement,  which 
lists  a  clinical  indication  for  a  drug's  use  or  con- 
tains a  claim  for  safety  or  effectiveness  must  also 
present  a  brief  summary  of  side  effects,  contra- 
indications, warnings,  hazards  and  precautions. 
The  proposed  regulations  also  require  "fair  bal- 
ance" in  the  presentation  of  a  drug's  merits  and 
its  limitations. 

The  regulations  state  that  "fair  balance"  is  lack- 
ing,  for  example,  if: 

•  Information  is  included  in  an  advertisement 
that  is  not  approved  for  inclusion  in  the  package 
insert. 

•  Advantages  are  claimed  for  a  drug  without 
simultaneous  disclosure  of  disadvantages. 

•  Obsolete  information  is  used. 

•  Claims  are  exaggerated. 

0  Animal  or  laboratory  data  are  cited  as  clin- 
ical experience. 

•  A  statement  by  a  recognized  authority  is 
used  without  also  citing  any  unfavorable  data 
from  that  authority. 

•  Statements  are  used  out  of  context. 

•  Statistics  are  used  in  a  misleading  way. 

•  Headline  or  pictorial  matter  is  misleading. 

Under  FDA's  existing  "fair  balance"'  doctrine, 
complaints  about  the  reliability  and  objectivity  of 
direct  mail  and  journal  advertisements  have  be- 
come less  frequent.  The  Commissioner  of  FDA 
said  in  recent  testimony: 

"Senator,  I  may  be  an  optimist,  but  I  begin 
to  feel  that  I  am  seeing  some  improvement  in 
journal  advertising.  I  look  at  these  journals  and 

1  have  greater  difficulty  in  finding  violative  ads 
just  on  quick  inspection.  I  think  that  the  firms 
have  a  desire  to  improve  their  advertising.  They 
believe  that  we  are  going  to  enforce  the  law  and 
the  regulations  that  were  put  out  under  the  law. 
And  this  has  been  an  important  factor."  (17) 


Detail  Men 

Visits  by  company  representatives  to  prescrib- 
ing physicians  represent  the  core  of  the  drag  in- 
dustry's selling  program — though  usually  no 
actual  sale.s  are  made  in  the  doctors  office.  The 
functions  of  the  medical  detailer,  as  seen  by  the 
industry,  are  these : 

•  Inform  the  prescriber  of  newly  available 
drugs. 

•  Provide  detailed  information  on  any  of  the 
company's  products  and,  if  necessary,  obtain  addi- 
tional data  from  the  company's  home  office  staff. 

•  Provide  the  prescriber  with  educational 
materials  of  a  general  nature,  some  having  noth- 
ing directly  to  do  with  the  company's  product  line. 

•  Obtain  information  from  the  physician  in 
order  to  provide  the  company  with  an  assessment 
of  its  products  by  the  medical  community. 

Despite  the  considerable  cost  of  these  visits 
($7.69  per  visit,  in  contrast  to  a  1  cent  cost  per 
reader  of  a  '  vp Leal  drug  advertisement ) ,  prescriber 
surveys  have  repeatedly  demonstrated  the  impor- 
tance of  the  detailer  in  facilitating  drug  selection. 
In  a  recent  study  of  the  assimilation  of  a  new  drug 
into  the  medical  community,  57  percent  of  the  141 
doctors  queried  revealed  that  the  initial  source  of 
information  about  the  drug  was  the  detail  man. 
(8,  p.  53) 

In  another  recent,  survey,  46  percent  of  Canadian 
respondents  indicated  that  the  detail  man  was  "the 
most  informative  and/or  most  acceptable"  type  of 
drug  promotion.  (1%) 

In  still  another  recent  survey,  Hagood  and  Owen 
reported : 

"Regarding  the  utility  of  the  detail  man,  85 
percent  of  general  practitioners  gave  him  a 
strong  vote  of  confidence,  because  his  new  drug 
information  was  valuable  to  them  and  he  could 
order  drugs  directly  for  dispensing  physicians. 
The  other  15  percent  felt  that  in  view  of  the 
abundant  available  literature  his  services  could 
be  eliminated  and  the  resultant  savings  passed 
on  to  the  patient,"  (20) 

The  detailer  was  described  by  George  Squibb,  a 
former  industry  official,  in  Congressional  testi- 
mony as  the  "best  and  most  effective  means  of 
producing  a  sale  or  prescription  .  .  ."  He  noted : 
"You  understand  the  doctor  is  there  often 
without  information.  He  has  not  gotten  it,  either 
from  his  training  or  background,  or  he  has  not 
any  time  to  get  it  any  other  way.  The  detail  man 
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moves  into  this  situation  with  skill,  with  dis- 
cretion generally  speaking,  and  is  a  fine  means, 
although  expensive,  of  transmission  of  this 
information."  (38) 

The  attitudes  of  practicing  physicians  as  re- 
vealed in  the  surveys  cited  above,  and  of  industry 
officials,  stand  in  sharp  contrast  with  the  feelings 
of  other  clinicians  and  industiy  observers. 

A  physician  at  Georgetown  University  Medical 
Center  described  the  detailer  as  follows: 

"He  masquerades  as  an  educator  or,  at  least 
his  parent  firm  stresses  his  role  as  a  medical 
educator.  He  hopes  to  ingratiate  himself  to  the 
physician  by  providing  him  with  scientific  in- 
formation, albeit  somewhat  biased,  regarding 
the  products  of  his  employer,  by  leaving  samples 
of  his  product  to  help  the  patients  or  the  phy- 
sician use  the  product  in  question.  He  will 
graciously  offer  to  fill  the  physician's  family 
needs  with  his  employer's  product  before  taking 
his  leave.  If  the  physician  is  busy,  as  most  are, 
and  gets  a  thumbnail  resume  of  the  new  product 
purportedly  better  than  other  similar  products 
lie  lias  used,  he  may  well  try  it.  He  has  the 
starter  samples  available  so  that  he  can  some- 
what reduce  the  cost  of  the  drug  .to  the  patient, 
not  to  mention  the  fact  that  by  handing  out  these 
samples  he  gains  further  good  will  from  the 
patient,  and  a  prescription  for  the  drug  is  a 
natural  byproduct."  (37) 

Drug  Samples 

Most  large  manufacturers  distribute  samples  of 
drugs  without  charge  to  physicians — particularly 
drugs  which  are  new  to  the  market.  Sample  dis- 
tribution is  designed  to  help  the  physician  make  a 
personal  determination  about  the  utility  of  the 
product,  and  to  provide  the  patient  with  a  few  ini- 
tial doses  of  a  drug  before  a  prescription  can  be 
filled.  Moreover,  in  the  case  of  some  drugs,  they 
provide  the  physician  with  a  ready  supply  of  the 
drug  for  distribution  in  an  emergency  situation 
or  when  pharmaceutical  services  may  not  be  read- 
ily available. 

Sample  distribution  also  has  some  drawbacks. 
Margaret  Kreig  has  documented  some  of  the  dan- 
gers. (25)  Among  them  she  cites  the  possibility 
that  since  few  doctors  can  use  all  of  the  samples 
sent  to  them,  office  aides  may  give  or  even  sell  them 
to  an  intermediary,  from  whom  they  may  reach 
the  black  market.  Samples  intended  by  physicians 


for  use  in  charity  or  educational  institutions  have 
been  diverted  for  drug  abuse  by  students  and 
others. 


Postgraduate  Education 

Many  medical  schools  and  other  institutions 
provide  continuing  education  programs  for  physi- 
cians, and  some  of  these  include  current  informa- 
tion on  drug  therapy.  Such  programs,  however, 
reach  only  a  small  proportion  of  physicians  in 
practice,  and  their  overall  quality  has  been  ques- 
tioned. (7,  p.  573;  £/,  p.  749)  Few  of  them  are 
specifically  directed  to  the  broad  principles  of  drug 
evaluation,  comparison,  selection  and  use,  and  to 
the  key  socioeconomic  issues  involved. 

One  pharmacologist  who  himself  conducts  a  con- 
tinuing drug  education  program  for  physicians 
has  written : 

".  .  .  efforts    in    postgraduate    education    in 
pharmacotherapeutics  should   be    further  sup- 
ported and  greatly  expanded.  I  am  referring 
to  such  activities  as  clinical  pharmacology  semi- 
nars, symposia,  teaching  rounds,  and  lectures  not 
just  in  the  major  academic  centers  but  at  all 
hospitals  and  medical  societies  throughout  the 
country.  Much  more  could  be  done  in  this  area 
if  more  financial  support  and  qualified  teach- 
ing personnel  were  available."  (24) 
The  possibility  of  developing  and  extending  new 
approaches  to  continuing  education  about  drug 
therapy  is  to  be  considered  at  a  conference  of 
leading  clinicians  and  pharmacologists  to  be  held 
early  in  1969  under  the  sponsorship  of  the  Na- 
tional   Academy    of   Sciences-National    Research 
Council.  A  number  of  experimental  approaches 
and  the  means  by  which  these  approaches  may  be 
evaluated  will  be  discussed. 

Industry  Support  for  Postgraduate  Educa- 
tion.— Nearly  every  major  drug  manufacturer  has 
contributed  to  the  support  of  symposia,  confer- 
ences, and  other  forms  of  education  relating  to 
drug  therapy.  Some  of  these  are  concerned  with 
a  specific  product  being  introduced  or  marketed 
by  the  manufacturer;  others  cover  a  broader  range 
of  subject  material. 

Some  pharmaceutical  companies  also  contribute 
substantially  to  the  support  of  formal  postgrad- 
uate training  in  basic  and  clinical  pharmacology, 
often  through  the  establishment  of  nonprofit  foun- 
dations. In  the  12-year  period,  1953-64,  for  ex- 
ample, the  Smith  Kline  and  French  Foundation 
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contributed  more  than  $7  million  for  support  of 
pharmacology  programs  and  for  the  unrestricted 
support  of  other  medical  education  programs.  The 
Burroughs  Wellcome  Fund  provides  5-year 
awards  for  the  training  of  clinical  pharma- 
cologists, each  in  the  amount  of  $100,000,  payable 
during  the  period  of  the  award.  To  date,  16  Bur- 
roughs Wellcome  Scholars  have  been  recipients  of 
the  award. 

As  a  group,  the  manufacturers  support  the 
Pharmaceutical  Manufacturers  Association  Foun- 
dation. The  PMAF,  founded  in  1965,  has  as  its 


stated ^ aim:  "support  of  fundamental  research  in 

ZTZT-  an<1  SUtPPOrt  °f  Pr<*rams  <>f  re- 
search  and   trainmg   for   personnel    in   clinical 

pharmacology  and  drug  evaluation."  (31) 
Smce  1966,  the  PMAF  has  provided  annual  Fac- 

co^v   Th°PmenH   ATtS  "  CHnical  Ph— 
cologv.  The  awards,  which  are  granted  for  a  2-  or 

ofbena?;'  Z vr made  drct]y  to  medicai  **«* 

on  behalf  of  the  successful  applicants.  The  level 
of  support  ,s  keyed  to  the  institution's  ex.sting 
salary  structure.  Six  grantees  have  been  selectef 
smce  establishment  of  the  awards 
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PART  B 


DRUG  QUALITY 


Chapter  4 


INTRODUCTION 


During  the  past  half  century,  and  especially 
during  the  past  three  decades,  much  attention  has 
been  directed  to  the  value  of  drugs,  and  theirsafetv 
and  efficacy.   Afore  recently,  attention  has  been 
focused  on  drug  quality  in  general  and  clinical 
equivalency  in  particular. 
The  issue  of  clinical  equivalency  is  this: 
^  Given  two  drug  products  containing  essen- 
tially   the   name    amount   of   the   tame   active 
ingredient  in  the  -same  dosage  form—that  in.  two 
chemical  couinalcnts—u-ill  they  produce  essen- 
tially the  same  clinical,  effects? 

On  the  answer— or  answers— depend  medical 
and  economic  decisions  of  considerable  importance. 

If  the  physician  can  be  given  reasonable  assur- 
ance that  two  such  competitive  products  will,  in 
fact,  give  predictably  equivalent  clinical  effects. 
then  his  choice  between  the  two  may  well  be  based 
on  relative,  costs.  Dider  such  conditions,  there 
would  be  little  justification  for  prescribing  a  rela- 
tively expensive  brand  of  a  drug  when  an  equally 
effective  counterpart  is  available  at  substantially 
lower  cost. 

But  if  the  physician  cannot  be  given  this  assur- 
ance, his  clinical  judgment  would  dictate  that  he 
use  only  the  product  which  can  be  expected  to  yield 
the  desired  clinical  effects— regardless  of  cost,  or 
any  other  nonmedical  factor. 

In  attempts  to  find  answers  and  develop  policies 
which  will  lead  to  desirable  economic  savings, 
without  lowering  the  quality  of  medical  care,  it 
has  been  held  that  the  only  crucial  factor  is  whether 
or  not  the  product  in  question  can  meet  all  official 
standards.  If  two  tablets,  for  example,  both  meet 
the  specifications  for  identity,  strength,  quality, 


and  purity  published  in  the  official  standards,  it  has 
been  proposed,  then-regardless  of  any  other  fac- 
tors-they  will  assuredly  yield  identical  clinical 
results. 

Experts  on  drug  standards  and  controls  have 
stated  repeatedly  that,  on  the  basis  of  available 
evidence,  for  the  vast  majority  of  drugs,  this  as- 
sumption is  indeed  correct.  But  the  fallibility  of 
existing  standards  has  been  shown  by  the  finding- 
in  rare  cases-that  different  physiological  effects 
can  be  produced  by  two  different  products,  each 
formulated  by  a  different  manufacturer  but  both 
conforming  to  the  same  official  specifications. 

The  answer  to  the  question  posed  above  thus 
must  be : 

Given  two  drug  products  containing  essen- 
tially the  ,ame  amount  of  the  same  active  in- 
grcd-cf.  the  two  products  may  not  in  all  cases 
produce  the  same  clinical  effects. 

This,  however,  is  only  a  partial  answer.  It  is 
still  essential  to  determine  how  often  this  lack 
of  clinical  equivalency  is  likely  to  occur,  which 
drug  products  are  involved,  what  factors  are  re- 
sponsible, and  what  steps  should  be  taken  to  cor- 
rect the  situation. 

It  seems  evident  that  no  acceptable  solution  can 
be  achieved  by  any  simple,  sweeping  generaliza- 
tion. Instead,  an  appreciation  of  the  complexities 
of  drug  quality  requires  consideration  of  the  fac 
tors  involved  in  clinical  equivalency  and  in  biologi- 
cal equivalency,  the  nature  and  relative  merit  "of 
existing  official  drug  standards,  and  the  estab- 
lishment and  enforcement  of  qualitv  control 
regulations. 
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Chapter  5 


CLINICAL  EQUIVALENCY 


The  question  of  clinical  equivalency — the  re- 
producibility of  effectiveness  among  drug  prod- 
ucts containing  the  same  active  ingredients— is 
scarcely  new.  It  has  been  put  to  pharmacologists, 
physicians,  drug  makers,  and  others  with  increas- 
ing vigor  since  the  first  medicines  were  brought 
to  colonial  America. 

In  1789,  soon  after  the  Federal  Constitution 
had  been  ratified,  a  group  of  physicians  in  Phila- 
delphia circularized  their  colleagues  in  the  newly 
ordered  States,  pointing  out  "the  absolute  neces- 
sity of  some  standard  amongst  ourselves  to  pre- 
vent that  uncertainty  and  irregularity  which  in  our 
present  situation  must  infallibly  attend  on  the  com- 
positions of  the  apothecary  and  the  prescription 
of  the  physician."  {23) 

During  the  18th  and  19th  centuries,  and  into 
the  20th,  the  "uncertainty"  among  physicians  was 
related  to:  (1)  drug  adulteration,  misbranding, 
the  substitution  of  one  active  ingredient  for  an- 
other, or  the  dispensing  of  products  in  which  the 
active  ingredient  was  present  in  too  small  or  too 
large  amounts,  causing  gross  drug  failure  or  un- 
expected toxic  reactions;  and  (2)  the  lack  of 
basic  pharmacological  knowledge. 

This  kind  of  uncertainty  has  been  largely  dissi- 
pated. Most  drug  manufacturers  have  exerted 
great  effort  to  develop  and  maintain  high  stand- 
ards of  drug  production  and  quality  control.  There 
has  been  almost  a  century  and  a  half  of  meticulous 
research,  deliberate  judgment,  and  response  to  new 
knowledge  by  such  official  standard-setting  com- 
pendia as  the  U.S.  Pharmacopeia  and  the  National 
Formulary.  There  have  been  progressive  increases 
in  Federal  responsibility  and  authority  to  govern 
the  safety  and  efficacy  of  drugs,  and  to  oversee  the 
efforts  of  manufacturers  to  develop  and  maintain 
high  standards  of  drug  production  and  quality 
control. 

As  a  result,  instances  of  gross  drug  failure  and 
unexpected  toxic  results  have  become  increasingly 
infrequent. 

The  question  of  drug  quality,  however,  remains 
a  critical  matter,  but  now  it  is  related  not  only  to 
safety  and  efficacy  but  also  to  the  relative  efficacy 
of  chemical  equivalents.  This  change  in  emphasis 


has  stemmed  in  considerable  part  from  two  de- 
velopments which  are  closely  linked  with  patterns 
of  drug  marketing : 

•  With  the  expiration  of  parents  on  some 
widely  used  drugs  sold  for  many  years  under  a 
brand  name,  low-cost  chemical  equivalents  ap- 
peared on  the  market  in  increasing  volume. 

•  With  the  increasing  role  of  the  Federal  Gov- 
ernment and  many  State  governments  as  purchas- 
ing or  reimbursing  agents  for  drugs,  and  the 
possibility  that  this  role  may  be  expanded  even 
further,  there  has  been  mounting  insistence  that 
government  drug  programs  be  based  on  the  use  of 
low-cost  chemical  equivalents  wharever  possible 
and  consistent  with  high  quality  of  medical  care. 

Tl-e  responses  to  these  developments  have  been 
markedly  diverse. 

On  the  one  hand,  as  noted  particularly  during 
recent  Congressional  hearings,1 2  it  has  been 
claimed  that  the  use  of  low-cost  chemical  equiva- 
lents is  both  economically  justified  and  consistent 
with  high  quality  care.  On  the  other,  representa- 
tives of  major  brand-name  manufacturers  have 
claimed  that  such  use  of  low-cost  chemical  equiva- 
lents may  have  economic  justifications,  but  it  is 
clearly  inconsistent  with  high  quality  care. 

Advocates  of  low-cost  generics  have  noted  that 
their  products  must  meet  USP  or  NF  specifica- 
tions, and  therefore  are  clinically  or  therapeuti- 
cally equivalent  by  definition.  Their  opponents 
have  stated  that  these  standards  may  not  be  set 
high  enough,  that  strict  quality  and  process  con- 
trols within  a  manufacturer's  plant  are  more  im- 
portant, and  that  the  low-cost  generics  cannot 
be  accepted  as  clinically  equivalent. 

An  important  element  in  this  controversy  has 
been  the  claim  of  superior  quality  controls  by 
the  major  brand-name  manufacturers,  and  the 
communication  of  that  claim — through  advertis- 
ing, direct-mail  operations,  and  the  visits  of  de- 
tail men — to  the  practicing  physician.  One  view  of 


1  Hearings  before  the  Committee  on  Finance,  U.S.  Senate,  on 
H.R.  12080.  1967  (the  Long  Hearings). 

:  Hearings  before  the  Subcommittee  on  Monopoly  of  the 
Select  Committee  on  Small  Business,  U.S.  Senate  (««)  (the 
Nelson  Hearings). 
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the   result   has   been   presented   by    a   Harvard 
economist : 

"When  doctors  are  forced  to  choose  between 
different  chemical  compounds  which  pur- 
portedly do  the  same  tiling,  a  large  measure  of 
uncertainty  is  certain  to  exist.  Even  though  a 
doctor  might  believe  that  different  compounds 
have  similar  therapeutic  effects,  lie  is  never  quite 
sure,  and  the  prudent  course  of  action  is  to  pre- 
scribe the  drug  which  lias  become  well-known. 
And  becoming  well-known  is,  of  course,  the 
function  among  other  things  of  the  level  of  ad- 
vertising and  promotional  expenditures.  .  .  . 
Even  in  the  absence  of  chemical  differences 
among  products,  however,  considerable  un- 
certainty remains  as  to  whether  different  brands 
are  equally  good."  (4) 

Industry  officials,  clinicians,  researchers  and 
trade  analysts  seem  to  agree  on  one  point :  signifi- 
cant changes  in  public  policy,  significant  changes 
in  governmental  drug  programs,  significant 
changes  in  the  regulations  of  drug  manufacture, 
significant  changes  in  drug  standards,  and,  in  re- 
house to  these,  significant  changes  in  marketing 
strategy — all  of  these  hinge  upon  resolution  of  the 
complex  problems  involved  in  clinical  equivalency. 
On  the  scientific  issues,  there  appears  to  be  less 
agreement — in  large  part  because  the  direct  com- 
parison of  clinical  equivalency  seems  to  be  im- 
practical at  this  time. 

Clinical  and  Biological  Equivalency 

For  the  direct  determination  of  clinical  equiva- 
lency, the  ideal  method  would  be  the  comparison 
of  two  or  more  drug  products,  containing  the  same 
active  ingredients,  in  the  same  tablet  or  capsule  or 
other  dosage  form,  in  the  same  amounts,  and  meas- 
urement of  their  relative  effects  in  human  patients 
in  the  alleviation  of  symptoms  or  the  control  of  a 
specific  disease. 

Except  perhaps  in  rare  instances,  such  a  com- 
parison is  impractical.  It  would  be  time-consum- 
ing and  costly.  It  would  be  complicated  not  only 
by  human  differences  but  by  differences  in  the 
symptoms  or  diseases  under  consideration. 
Furthermore,  it  would  involve  human  experi- 
mentation under  conditions  in  which  an  unexpected 
lack  of  clinical  equivalency  might  well  have  serious 
adverse  results. 

Instead,  attention  has  been  directed  to  the  use 
of  biological  equivalency — or  relative  physiologi- 


cal availability— measured  in  normal  subjects  as  a 
proxy  for  the  direct  measurement  and  comparison 
of  clinical  effects. 

This  is  based  on  the  general  agreement  among 
pharmacologists  that  in  the  case  of  most  drugs— 
certainly  those  taken  orally  for  their  effects  in  the 
blood,  the  liver,  the  brain,  or  other  internal  or- 
gans— their  therapeutic  effectiveness  will  l>e  sub- 
stantially related  to  the  absorption  of  the  active 
ingredient  into  the  blood  stream.  Thus,  if  two 
preparations  yield  the  same  blood  concentration 
of  active  ingredients,  they  will  presumably  yield 
the  same  therapeutic  effect.  (5) 

Factors  in  Biological  Equivalency 

For  a  drug 3  to  produce  its  expected  therapeutic 
effect,  it  must  be: . 

•  present  in  the  tablet  or  other  dosage  form 
in  the  required  concentration; 

•  released  from  the  dosage  form  and,  in  the 
case  of  most  solid  forms,  disintegrated  into  resid- 
ual granules; 

•  dissolved  within  a  reasonable  period  of  time; 
and 

•  absorbed  and  delivered  to  the  sites  of  action 
in  a  concentration  adequate  to  produce  the  desired 
effect. 

Once  the  active  drug  has  been  absorbed,  such 
factors  as  protein  binding,  metabolic  fate,  and 
excretion  are  generally  predetermined  by  the  na- 
ture of  the  drug  itself,  and  not  by  any  differences 
which  may  have  been  concerned  in  its 
manufacture. 

Physiological  availability  varies  widely  with 
different  dosage  forms.  A  drug  in  liquid  solution, 
for  example,  has  bypassed  the  rate-limiting  proc- 
esses of  disintegration  and  dissolution  and  is  more 
rapidly  absorbed  than  the  same  drug  presented  in 
capsule  or  tablet  form.  Similarly,  a  tablet  in  coated 
form  tends  to  be  absorbed  more  slowly  than  one 
which  is  uncoated. 

The  salt  or  ester  form  of  the  active  ingredient 
may  also  have  an  influence  upon  its  absorption. 
Ephedrine,  commonly  used  in  respiratory  dis- 
orders, is  available  as  both  the  sulfate  and  the 
hydrochloride.  Although  both  are  produced  in 
capsules  of  the  same  strength,  and  may  be  assayed 
for  ephedrine  content  alone,  they  have  different 

'This  discussion  will  be  confined  to  orally-administered  solid 
forms,  in  which  formulation  problems  appear  to  be  the  most 
significant. 
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physical  properties  and  are  regarded  as  different 
drugs. 

It  is  important  that  measurements  of  clinical 
equivalency  reflect  these  considerations,  and  that 
comparative  studies  be  confined  to  strictly  com- 
parable dosage  forms. 

Formulation  Factors 

Among  comparable  dosage  forms,  a  number  of 
formulation  factors  can  and  do  have  distinct 
effects  upon  measurements  of  physiological 
availability. 

Solubility. — Once  a  drug  is  dissolved  in  the 
gastrointestinal  fluid,  absorption  is  usually 
rapid.  Dissolution  of  the  drug,  however,  is  not 
only  a  prerequisite :  it  is  generally  the  rate-limiting 
step  in  the  absorption  process.  It  is  not  surprising, 
therefore,  that  instances  of  clinical  nonequival- 
ency  are  most  frequent  among  drugs  of  inherently 
low  solubility.  The  Director  of  the  National  Form- 
ulary, has  written: 

"In  our  past  consideration  of  the  problem  of 
physiological  availability  of  drugs,  information 
coming  to  the  National  Formulary  office  has  in- 
dicated that  only  in  the  case  of  rather  insoluble 
drugs  do  we  encounter  any  difficulty  in  corre- 
lating in  vivo  test  results  with  in  vitro  test 
results.  .  .  .  The  principal  problems  of  physio- 
logical availability — and  specifically  of  lack  of 
correlation  between  present  laboratory  methods 
when  compared  with  in  vivo  or  clinical  tests — 
appear  to  be  limited  to  the  drugs  which  have  a 
water-solubility  of  less  than  one  percent."  (7) 
These  observations  have  been  confirmed  by 
others.  (9,  12.  15) 

Particle  Size. — For  drugs  of  high  solubility,  the 
disintegrated  granules  pass  rapidly  into  solution, 
and  particle  size  or  surface  area  is  of  limited 
importance.  In  the  case  of  low  solubility  drugs, 
however,  particle  size  is  critical.  This  has  been  well 
documented  in  the  case  of  griseofulvin,  a  highly 
insoluble  antifungal  agent.  By  reducing  the  aver- 
age particle  size  from  a  diameter  of  10  to  2.7 
microns,  the  effective  dose  can  be  reduced  by  half, 
with  both  preparations  yielding  nearly  identical 
blood  levels.  (/) 


Crystal  Form.— Some  drugs  may  exist  in  more 
than  one  crystal  structure,  a  property  known  as 
polymorphism.  This  is  true,  for  example,  of  sev- 
eral barbituric  acid  derivatives  and  steroid 
hormones.  Often  the  dissolution  rate  will  vary  sig- 
nificantly among  polymorphs,  the  most  stable  form 
being  the  least  soluble,  and  with  a  tcndencv  for 
others  to  revert  to  that  form.  A  polymorph  which 
reverts  at  a  slow  rate  to  the  stable'form  is  called 
"metastable"  and,  because  of  its  enhanced  solu- 
bility, is  of  particular  interest  to  drug  manufac- 
turers. The  amorphous  (i.e.,  noncrystalline)  forms 
of  substances  such  as  chloramphenicol  palmitate. 
for  example,  may  have  higher  dissolution  rates  and 
produce  more  rapid  and  higher  blood  levels  than 
corresponding  crystalline  forms. 

Tablet  Compression.— Pressure,  exerted  in  the 
tableting  process  is  another  important  factor  in 
disintegration  and  dissolution  of  tablets.  Over- 
compression  may  result,  in  the  fusion  of  particles 
and  in  delaved  or  incomplete  absorption. 

Adjue<int*. — A  variety  of  agents  may  be  added 
to  the  active  ingredient  in  the  production  of  a  fin- 
ished dosage  form.  Among  them  are : 

•  substances  which  promote  disintegration  ot 
the  dosage  form  on  contact  with  gastrointestinal 
fluids: 

•  fillers,  to  provide  additional  bulk  to  a  prod- 
uct, containing  a  small  amount  of  active  ingredient : 

•  lubricants,  to  facilitate  the  tablet ing  process: 

•  binders,  to  assure  that  the  product  remains 
in  a  cohesive  form  until  ingested:  and 

•  coatings,  flavorings,  and  colorings. 

All  of  these  substances  must  be  selected  with 
knowledge  of  the  ways  in  which  physiologically 
inert  substances  can  react  with  active  ingredients. 
In  some  cases,  notably  among  tetracycline  anti- 
biotics, unanticipated  interaction  of  inert  ingredi- 
ents with  the  active  principle  has  resulted  in 
reduced  absorption.  (18) 

Age. — Changes  which  some  products  may 
undergo  during  prolonged  storage,  especially 
under  severe  climatic  conditions,  can  result  in 
physical  and  chemical  alterations  which  will  affect 
absorption. 
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Chapter  6 


DRUG  STANDARDS 


The  factors  involved  in  determining  physiologi- 
cal availability,  as  well  as  the  formulation  factors 
involved  in  drug  production,  have  become  impor- 
tant elements  in  the  current  serious  reappraisal  of 
the  role  and  status  of  official  drug  compendia. 

In  the  United  States,  the  two  most  important 
compendia  are  the  U.S.  Pharmacopeia  (USP)  and 
the  National  Formulary  ( NF )  .*  They  contain  drug 
standards  and  specifications  which  were  presumed 
to  assure  clinical  equivalency  of  chemically  equiva- 
lent drugs,  high  cost  or  low  cost. 

Whether  or  not  their  current,  standards  are  ade- 
quate to  assure  this  equivalency  has  now  been  ques- 
tioned, not  only  by  industrial  representatives — who 
may  have  much  to  gain  or  lose  by  maintaining  or 
changing  those  standards — but  also  by  many 
;:de;>endent  scientists  and  clinicians.  (12) 

The  USP  and  the  XF  both  have  long  and  dis- 
tinguished histories.  In  1906,  when  the  first  Fed- 
eral Food  and  Drug  Law  was  enacted,  giving  them 
official  status,  the  USP  had  already  served  as  a 
source  of  drug  standards  for  86  years.  Roth  pub- 
lications have  been  guided  by  objectives  set  clown 
originally  by  the  USP  in  1820 : 

"It  is  the  object,  of  a  Pharmacopoeia  to  select 
from  among  substances  which  possess  medicinal 
power,  those  the  utility  of  which  is  most  fully 
established  and  best  understood;  and  to  form 
from  them  preparations  and  compositions,  in 
which  their  powers  may  be  exerted  to  the  great- 
est advantage.  I  should  likewise  distinguish 
those  articles  by  convenient  and  definite  names, 
such  as  may  prevent  trouble  or  uncertainty  in 
the  intercourse  of  physicians  and  apothecaries. 
"The  value  of  a  Pharmacopoeia  depends  upon 
the  fidelity  with  which  it  conforms  to  the  best 
state  of  medical  knowledge  of  the  day.  Its  use- 
fulness depends  upon  the  sanction  it  receives 
from  the  medical  community  and  the  public: 
and  the  extent  to  which  it  governs  the  language 
and  practice  of  those  for  whose  use  it  is 
intended."  (20) 

In  the  Food,  Drug,  and  Cosmetic  Act,  the  USP 
and  the  XF  are  charged  with  providing  uniform 


1  These   and   other    formularies    are    discussed    elsewhere.    See 
Iiage  43. 


standard^  of  strength,  quality,  and  purity.  For 
nearly  a  century  and  a  half,  the  enormous  task 
of  revising  standards  was  accomplished  in  an  at- 
mosphere of  quiet  reflection  that  attracted  little 
public  notice. 

The  quietude  was  first  broken  in  1959.  Since  the 
Kefauver  hearings,  which  began  that  year,  ques- 
tions have  been  raised  about  the  relative  quality 
and  efficacy  of  brand-name  drugs  and  their  low- 
cost  generic  counterparts,  and  the  adequacy  of  ex- 
isting official  standards. 

Compendia  Standards 

The  makeup  of  the  USP  and  the  NF  is  roughly 
the  same.  Both  include  detailed  monographs  of 
standards,  tolerances,  and  specifications  on  each 
listed  drug  and  dosage  form;  the  applicable  tests 
to  determine  compliance  with  the  standards  and 
specifications,  and  procedures  for  assay:  a  section 
describing  test  procedures  of  more  general  appli- 
cation: specifications  for  various  reagents;  and 
other  supporting  data. 

Drug  Monographs. — Although  the  standards 
vary  considerably,  certain  tests  are  specified  for 
nearly  all  solid  dosage  forms.  These  include: 

•  Identification:  For  each  drug  a  qualitative 
or  semiquantitative  method  of  identification  is 
provided. 

•  Assay:  A  specific  number  of  tablets  or  cap- 
sules, generally  20,  is  reduced  to  powder  form,  and 
analysed  for  drug  content.  Limits  of  mean  drug 
content  are  provided  for  each  product,  but  this 
test  in  itself  does  not  necessarily  assure  uniform 
composition  of  all  tablets. 

•  Weight  Variation:  This  is  likewise  an  indi- 
rect measure  of  content  uniformity.  For  example, 
the  mean  weight  of  20  tablets  is  calculated.  Xot 
more  than  two  tablets  may  vary  from  the  mean  be- 
yond specified  limits,  which  become  narrower  with 
increasing  tablet  weight.  No  single  tablet  may  fall 
outside  more  than  twice  the  percentage  tolerance 
at  any  given  tablet  weight. 

•  Content  Uniformity:  For  certain  critical 
drugs,  10  tablets  or  capsules  are  assayed  individu- 
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ally.  If  a  single  unit  contains  less  than  85  percent 
or  more  than  115  percent  of  the  average  of  the 
tolerance  limits  provided  for  the  product,  then  20 
more  units  must  be  tested.  The  test  is  failed  if 
more  than  one  unit  falls  outside  of  the  85-115 
percent  range.  This  test  is  a  very  recent  innovation, 
appearing  initially  in  the  compendia  in  1965.  Such 
a  requirement  has  become  technically  feasible  only 
in  recent  years  as  a  result  of  great  strides  in  micro- 
analysis. 

•  Disintegration  Test:   This  procedure,  intro- 
duced only  in  1950,  represented  the  first  attempt  by 
the  compendia  to  provide  some  measure  of  physi- 
ological availability.  It  is  based  on  the  obvious 
assumption  that  a  drug  which  has  not  disintegrated 
into   residual   granules   cannot   be  dissolved   or 
absorbed.  The  procedure  is  straightforward.  Six 
tablets  are  placed  in  a  special  device  and  immersed 
in  gastric  fluid  or  other  specified  test  fluid.  The 
tablets    must   disintegrate    into    particles   small 
enough  to  pass  through  a  fine  mesh  screen  within  a 
specified  time.  If  one  or  two  of  the  tablets  fail, 
then  an  additional  12  are  tested.  The  entire  test 
fails    if   more   than    two   tablets    are    not    fully 
disintegrated. 

•  Foreign  Substances:  For  certain  drugs, 
limits  are  established  for  the  presence  of  related 
but  undesirable  substances.  Aspirin  tablets,  for 
example,  must  not  contain  more  than  a  speci- 
fied amount  of  free  salicylic  acid.  Similar  limits 
are  placed  upon  the  presence  of  foreign  steroids  in 
tablets  of  prednisone,  a  corticosteroid  hormone 
derivative.  In  addition  to  these  tests  which  apply 
specifically  to  the  drug  dosage  form,  monographs 
of  standards  and  specifications  are  provided  for  the 
various  individual  bulk  ingredients  which  are 
utilized  in  preparing  the  dosage  form. 

Adequacy  of  Compendia  Standards 

The  value  of  compendia  standards  to  settle  all 
matters  of  clinical  equivalency,  or  biological 
equivalency,  and  related  problems  has  been  the 
focus  of  much  debate. 

Manufacturers  of  low-cost  chemical  equivalents, 
whose  products  must  meet  USP  and  XF  require- 
ments, have  presented  the  view  that  their  prod- 
ucts— by  meeting  these  compendia  requirements — 
are  therefore  clinically  or  biologically  equivalent 
to  more  expensive  brand-name  products. 

In  turn,  the  manufacturers  of  most  costly  brand- 
name  products  have  expressed  the  opinion  that 


conformity  to  USP  and  XF  requirements  is  only 
one  essential.  Application  of  <rU(Kl  manufacturing 
techniques  and  rigid  quality  controls  may  be  at 
least  equally  important.  They  have  repeatedly 
urged  that  no  governmental  regulations  be  estab- 
lished which,  directly  or  indirectly,  should  induce 
a  physician  to  prescribe  a  low-cost  chemical 
equivalent. 

When  two  generic  equivalents  are  available  at 
different  prices,  they  have  emphasized,  the  phvsi- 
cian  must,  in  the  last  analysis,  rely  on  his  knowl- 
edge of  the  manufacturer's  ability  to  make  drugs 
of  high  and  uniform  quality. 

In  general,  the  questions  raised  about  compen- 
dium standards  are  these  : 

1.  Dose  conformity  with  existing  USP  and 
XF  standards  assure  clinical  or  physiological 
equivalency? 

2.  Can  the  official  standards  be  revised  swiftly 
enough  to  reflect  new  developments  in  the  pharma- 
ceutical sciences? 

3.  Considering  the  accumulation  of  knowledge 
and  experience  -hi.-lng  62  years  of  Federal  dnl<r 
control,  is  it  still  reasonable  to  have  official  stand- 
ards established  by  private  organizations? 

Assurance  of  Equivalency.— In  numerous  con- 
ferences held  by  the  Task  Force,  as  in  many  Con- 
gressional hearings,  hope  was  expressed  that  scien- 
tific support  could  be  found  to  justify  one  of 
two  alternative  conclusions:  (a)  all  generic  drug 
products  meeting  USP  and  XF  standards  can  be 
considered  clinically  or  biologically  equivalent, 
or  (b)  no  such  drugs,  merely  because  they  con 
form  to  existing  USP  and  XF  standards,  can  be 
considered  equivalent. 

On  this  subject,  the  Task  Force  has  found 
full  agreement  among  informed  scientists  and 
clinicians: 

"The  existing  standards  do  not  provide  com- 
plete assurance  of  clinical  or  biological 
equivalency." 

Well -documented  examples  of  nonequivalencv 
(as  measured  by  physiological  availability) 
among  drugs  meeting  official  standards  do  exist 
and  have  been  reported.  (12) 

The  Director  of  the  National  Formulary,  how- 
ever, has  expressed  the  opinion  that  not  many 
instances  of  this  kind  should  be  expected.  He  has 
claimed  that  physical,  chemical,  and  pharmaceu- 
tical standards  are  more  precise  and  reproducible 
than  are  clinical  methods;  and  that  drug  stand- 


26 


ards  can  serve  in  most  cases  as  an  indirect  measure- 
ment of  drug  effectiveness. 

"Information  available  in  the  published  lit- 
erature reveals  only  isolated  case  histories,  and 
very  few  scientifically  performed  studies,  which 
demonstrate  substantial  differences  in  'thera- 
peutic equivalence'  between  two  comparable 
drug  products — also  referred  to  as  generic  or 
brand  equivalence.  Consequently,  while  we  must 
recognize  that  this  factor  exists,  currently  avail- 
able evidence  indicates  that  only  very  seldom 
is  there  a  difference  in  clinical  performance  if 
the  official  compendia  standards  are  met  by 
both  drug  products." 
He  added : 

"I  would  say  that  I  would  be  hard  pressed  to 
name  more  than  even  a  few — less  than  five — 
well-conducted,  clinically  acceptable  studies 
which  have  demonstrated  significant  differences 
between  two  or  more  products  clinically  where 
they  have  met  all  of  the  chemical  and  physical 
standards  as  provided  by  the  official  compendia." 
(8) 

The  foregoing  position  is  in  general  accord 
with  that  of  representatives  of  the  USP,  of  the 
Commissioner  of  FDA,  and  of  a  number  of  phar- 
macologists who  have  testified  before  Congress. 
(19)  They  have  indicated  that,  by  and  large,  the 
standards  in  the  USP  and  the  NF  are  adequate, 
and  that  these  can  and  will  be  improved  to  provide 
better  standards  for  the  few  drugs  in  which  equiva- 
lency has  been  questioned. 

In  contrast,  those  who  are  skeptical  about  the 
general  existence  of  therapeutic  equivalency — a 
view  held  by  many  (but  not  all)  brand-name  drug 
manufacturers — have  presented  contrary  views: 

1.  They  assert  that  the  technical  literature  is 
replete  with  instances  of  nonequi valency  among 
drugs  meeting  official  standards.  On  November  29. 
1967,  a  quality  control  official  of  Smith  Kline  and 
French  presented  to  the  Senate  Subcommittee  on 
Monopoly  a  document  containing  211  references 
tothe  influence  of  formulation  factors  on  therapeu- 
tic equivalency,  and  several  review  articles  of  a 
more  general  nature.  It  was  claimed  that  many  of 
the  articles  referred  to  clinical  studies  describing 
nonequi  valency.  (21)  - 


!On  March  5.  1968.  Senator  Gaylord  Nelson,  chairman  of  the 
subcommittee,  sent  this  document  to  Dr.  Edward  G.  Feldmann 
of  the  National  Formulary,  who  stated  In  a  detailed  reply  that 
the  number  of  valid  reports  of  nonequivalency  in  the  document 
was  probably  smaller  than  five. 


2.  They  feel  that  the  number  of  reported  in- 
stances of  nonequivalency  understates  the  problem 
because  this  branch  of  pharmaceutical  science  is 
new  and  relatively  unexplored.  In  testimony  be- 
fore Senator  Gaylord  Nelson,  Joseph  Stetler  of 
the  Pharmaceutical  Manufacturers  Association 
declared : 

".  .  .  the  burden  has  always  been  shifted  to 
the  proof  of  lack  of  equivalence.  Nobody  has 
come  up  with  proof  of  equivalency.  This  is  a 
very  spurious  assumption  that  is  made  because 
USP  has  standards.  Whether  or  not  they  exist, 
whether  or  not  they  are  followed,  and  what  they 
mean  in  the  final  analysis  in  terms  of  therapeutic 
effectiveness  is  still  a  question." 
Then  he  added : 

".  .  .  the  important  thing  which  cannot  be 
forgotten  is  that  there  is  not  absolute  proof  of 
effectiveness  for  the  3,000  products.  There  is 
lack  of  proof  of  therapeutic  equivalence  for 
many  or  most  of  those  products.  It  is  a  question 
of  where  the  burden  of  proof  lies  in  this  mat- 
ter." (2 It) 

3.  The  manufacturers  and  many  independent 
pharmaceutical  chemists  point  to  the  elaborate 
quality  control  systems  that  operate  in  the  re- 
search-oriented firms.  In  many  cases,  they  report, 
their  testing  of  raw  materials  and  final  products 
goes  far  beyond  compendia  specifications  in  terms 
of  both  numbers  of  checks  and  limits  of  tolerance. 

The  dispute  in  this  broad  area  cannot  be  resolved 
by  determining  whether  all  chemical  equivalents 
meeting  official  standards  can  always  be  assumed 
to  be  therapeutically  equivalent,  or  never  be  as- 
sumed to  be  therapeutically  equivalent. 

From  the  available  scientific  data,  the  following 
points  seem  evident : 

•  Although  few  cases  of  nonequivalency  have 
been  documented,  they  cannot  be  ignored.  Each 
may  represent  a  threat  to  the  health  or  life  of 
many  individuals. 

•  In  the  same  way,  the  importance  of  non- 
equivalency should  not  be  overexaggerated  in  es- 
tablishing the  extent  of  the  problem.  Among  the 
most  widely-used  prescription  drugs,  about  80  per- 
cent are  still  under  patent,  or  otherwise  available 
from  only  a  single  source,  with  no  low-cost  generic 
products  available,  and  in  their  case  the  question 
of  equivalency  does  not  arise. 

•  Among  the  remaining  20  percent,  for  which 
low-cost  chemical  equivalents  are  on  the  market, 
some  are  drugs  which  are  seldom  if  ever  needed 
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for  serious  or  critical  illness,  and  for  which  exact 
equivalency  does  not  appear  to  have  major  clinical 
importance.  Some  are  highly  soluble  drugs  which— 
on  the  basis  of  present  knowledge— would  be  ex- 
pected to  be  absorbed  rapidly  into  the  blood,  and 
would  therefore  be  expected  to  offer  no  significant 
problems  of  physiological  availability.  Tha  oth- 
ers—those required  for  serious  illnesses,  with  a 
need  for  precisely  predictable  absorption  rates, 
and  with  relatively  low  solubility— are  the  ones 
which  would  seem  to  call   for  particular  study 
under  controlled,  scientific  conditions. 

•  Due  consideration  should  be  given  to  the  pos- 
sibility that  lack  of  equivalency  is  more  frequent 
than  reported. 

•  Consideration  should  be  given  to  the  possi- 
bility that  two  chemical  equivalents  may  produce 
quite  different  absorption  rates,  and  might  there- 
fore prove  to  be  nonequivalent  therapeutically,  but 
both  might  nonetheless  have  therapeutic  value  For 
example,  drug  A  might  give  a  rapid  absorption, 
a  high  peak,  and  a  rapid  decrease  in  blood  levels, 
while  its  chemical  equivalent  B  might  give  a  slow- 
er absorption,  a  lower  peak,  and  a  relativelv  ex- 
tended presence  in  the  body  (Figure  1).?  Under 
such  conditions,  the  two  generic  products  might 
both  be  made  available— presumably  under  differ- 
ent names  and  labels-to  the  physician,  for  such 
use  as  his  clinical  judgment  might  dictate. 

*  Consideration  shouJd  **  given  t0  raisi»g  a11 
USP  and  NF  standards  in  general,  and  specifically 

'Whether  or  not  such  a  difference  between  chemical  equiva- 
lents does  actually  occur  with  modern  prescription  drugs  has 
not   been    clearly    established.    Such    differences,    however     have 

^n    ^  0CCUr  W'th  e'hyl  a'COh01  '"  the  ^m  of  different 
alcoholic  beverages.  (14)  reuL 


for  those  drugs  in  which  lack  of  biological  or  clini- 
cal equivalency  has  been  demonstrated  or  sus- 
pected. 

•  Consideration  should  likewise  be  given  to  the 
possibility  that  certain  generic  counterparts  mav 
be  equivalent  in  their  absorption  rates  but  differ  in 
producing  such  side  effects  as  unpalatability  which 
may  interfere  with  patient  acceptance  of  the 
prescription. 

Changes  in  Standards.-^  spokesman  for  the 
Pharmaceutical  Manufacturers  Association  has 
stated  : 

"...  The  USP  does  a  fine  job  as  far  as  thev 
have  gone.  They  recognize,  as  we  recognize,  that 
there  probably  should  be  other  standards  devel- 
oped, and  they  are  now  being  developed,  with 
the  cooperation  of  the  manufacturers. 

"What  we  say  on  USP  standards  is  not  in- 
tended at  all  to  be  critical  of  that  book,  and  it 
is  not.  But  USP  is  not  the  whole  answer. 

"There  are  other  standards,  and  they  are  be- 
ing revised  u-,w.  When  those  are  in  the  book. 
bbP  standards  will  mean  more  than  they  mean 
now.  Whether  they  will  ever  answer  completely 
the  problem,  I  cannot  say."  (££.  p.  1373) 

The  compendia  officials  have  stood  in  defense  of 
their  standards.  They  admit  to  a  conservative  ap- 
proach in  the  admission  of  new  articles  and  in  the 
revision  of  standards.  They  point  out  that  there 
is  no  room  for  misjudgment^-that  these  standards 
have  the  force  of  law  immediately  upon  publica- 
tion; that  the  specifications  apply  not  to  a  single 
manufacturer,  but  to  all  manufacturers  and  to 


Figure  l.-Hypothetical  Blood  Level  Curves  for  "High  Peak"  (A)  and  "Low  Peak"  (B)  Products 


Blood  Level 


Time 


28 


countless  independent  testing  laboratories;  that 
the  judgments  are  not  unilateral  but  reflect  t  he  best 
thinking  of  independent  researchers  and  industrial 
chemists,  and  that  the  harvesting  of  these  judg- 
ments and  the  reconciliation  of  differences  in  an 
orderly  manner  is  time  consuming. 

Despite  these  problems,  they  maintain,  the  stand- 
ards do  reflect  new  developments.  The  revision 
committees  do  not  wait  until  the  quintennial  re- 
vision to  introduce  new  specifications.  The  USP, 
for  example,  publishes  revision  announcements  at 
an  average  rate  of  two  a  year.  The  announcements 
are  published  cumulatively  in  the  USP  supple- 
ment which  is  distributed  twice  during  each  5-year 
revision  period.  NF  supplements  have  been  issued 
with  comparable  frequency. 

As  examples  of  the  sensitivity  to  new  develop- 
ments that  characterizes  the  revision  process, 
compendia  officials  cite  the  following  recent 
developments : 

1.  The  disintegration  test,  the  first  official  indi- 
cator of  physiological  availability,  introduced  in 
1950,  has  been  substantially  modified  for  most 
drups.  In  the  I960  revision  of  USP  and  the  1965 
revision  of  XF,  over  half  the  tablets  had  disinte- 
gration time  limits  reduced,  most  by  at  least  50 
percent. 

2.  The  content  uniformity  test,  introduced  in 
the  1965  revisions  of  both  compendia,  will  be 
extended  in  the  revision  now  in  preparation  to  in- 
clude all  listed  tablet  forms  containing  50  milli- 
grams or  less  of  active  ingredient. 

3.  Specifications  governing  particle  size  will  be 
applied  to  more  drugs  in  which  this  factor  has  been 
shown  to  be  critical. 

Examples  demonstrating  the  influence  of  this 
formulation  factor  upon  physiological  avail- 
ability have  been  cited  in  this  chapter.  In  some 
cases,  notably  the  oral  antifungal  agent  griseoful- 
vin,  the  compendia  have  introduced  a  particle  size 
specification.  The  USP  and  the  NF  are  working 
with  appropriate  study  sections  of  the  American 
Pharmaceutical  Association  and  the  Pharmaceu- 
tical Manufacturers  Association  to  develop  meth- 
ods for  the  standardization  and  control  of  these 
factors. 

4.  A  dissolution  rate  standard  will  be  intro- 
duced for  the  first  time  in  the  1970  revisions  of 
USP  and  NF. 

This  action  derives  from  the  observation  that 
the  gastrointestinal  absorption  and  physiological 
availability  of  drugs  is  closely  related  to  the  rate 
at  which  the  disintegrated  particles  pass  into  so- 


lution. Appropriate  methodology  in  this  field  has 
>>een  difficult  to  attain.  Two  important  projects 
begun  in  1967,  however,  have  accelerated  the  flow 
of  information  that  has  lead  to  a  judgment  about 
the  utility  of  dissolution  as  an  appropriate  stand- 
ard. First,  the  USP  and  the  NF  have  formed  a 
joint  panel  on  physiological  availability  to  make 
a  comprehensive  review  of  past  and  "projected 
studies.  Second,  the  Task  Force  on  Prescription 
Drugs  has  undertaken  to  coordinate  a  number  of 
clinical  studies  sponsored  by  the  FDA  and  the 
Public  Health  Service  which,  it  is  hoped,  will 
provide  additional  new  information.4 

5.  Expiration  dates  will  be  applied  to  additional 
drugs  in  which  stability  has  been  a  troublesome 
factor. 

6.  The  number  of  drugs  covered  by  compendia 
monographs  will  be  substantially  increased  in  the 
1970  publications.  The  USP  will  be  enlarged  from 
915  to  1128  articles  and  the  NF  from  815  to  1041. 

Several  of  the  foregoing  steps  have  been  taken 
by  cooperation  among  representatives  of  USP,  NF, 
industry,  and  Federal  agencies.  Additional  pro 
posals,  under  consideration  by  these  various  repre- 
sentatives working  in  cooperation  with  the  Task 
Force  on  Prescription  Drugs,  include  these : 

1.  Introduction  of  a  clinical  test  standard.— 
Inclusion  of  a  requirement  to  supply  data  based 
on  animal  or  human  studies  would  not  be  unprece- 
dented. Clinical  test  standards  for  liver  extract  in 
the  treatment  of  pernicious  anemia  were  published 
in  the  USP  from  1938  until  1952,  when  spectro- 
chemical  methods  for  the  determination  of 
the  active  principle,  Vitamin  B12,  were  intro- 
duced. (13)  Acceptable  clinical  standards  might 
be  blood  concentration  or  urinary  excretion  curves 
using,  as  the  reference  material,  a  formulation  of 
the  drug  which  has  been  proven  therapeutically 
effective.  In  many  cases,  this  could  be  the  formula- 
tion upon  which  the  FDA  "New  Drug  Applica- 
tion" (which  is  described  further  in  this  chapter) 
was  based. 

2.  Formula  specifications. — Some  formulation 
factors  that  can  affect  therapeutic  equivalency  have 
been  pointed  out  above.  An  alternative  solution  is 
for  the  official  compendia,  among  specifications  for 
drugs  in  which  formulation  is  both  critical  and 
especially  difficult,  to  include  an  exact  formula — 
one  which  has  been  shown  therapeutically  effective. 
Similar  formula  specifications  could  be  provided 

« See  page  39. 
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in  the  case  of  certifiable  drugs  and  "new  drugs" 
which  are  not  included  in  the  official  compendia 
but  are  controlled  by  the  FDA.  Such  a  move  might 
require  an  appropriate  amendment  of  the  Food, 
Drug,  and  Cosmetic  Act.  A  number  of  drugs,  how- 
ever, are  neither  certifiable,  listed  in  the  com- 
pendia, nor  subject  to  "new  drug"  procedures.  For 
these,  new  legislation  would  also  be  required. 

Public  Versus  Private  Compendia 

The  major  drug  compendia— notably  the  USP 
and  the  NF — were  in  existence  in  1906,  when  Con- 
gress faced  the  need  for  yardsticks  of  purity  and 
strength  for  the  new  food  and  drug  law.  It  was 
not  surprising  that  the  legislators  turned  to  these 
existing  compendia  for  the  requisite  tests  and 
standards. 

Congress  has  since  brought  about  significant 
changes  by  which  the  FDA  and  the  PHS  Division 
of  Biologies  Standards  have  been  given  increased 


authority  not  only  to  enforce  drug  standards,  but 
to  create  them.  This  is  true  for  antibiotics  and  bio- 
logicals,  both  of  which— in  addition  to  insulin- 
are  subject  to  batch  certification  by  the  appropri- 
ate regulatory  agencies. 

Some  have  advanced  arguments  for  Federal 
testing  of  all  drugs.  The  Chief  of  the  Gastrointes- 
tinal Research  Section  of  the  Georgetown  Univer- 
sity Medical  Center  in  Washington  supported  the 
idea  in  testimony  before  the  Nelson  Committee.  "I 
would  most  definitely  consider  it  both  worthwhile 
and  in  the  public  interest,"  he  said.  (»)  He  con- 
ceded, however,  that  this  position  was  not  shared 
by  most  of  his  colleagues. 

Most  private  and  government  officials  are  quite 
prepared  to  argue  that  the  compendia  have  more 
than  adequately  fulfilled  the  role  assigned  to  them 
in  the  original  Food  and  Drug  Act  and  in  all  of  its 
revisions.  The  most  optimistic  of  these  envision  a 
time  when  the  combination  of  more  widespread 
in-plant  controls  and  more  effective  field  surveil- 
lance will  make  even  the  present  government  cer- 
tification superfluous. 
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Chapter  7 


QUALITY  CONTROL 


Role  of  Industry 

Traditionally  it  is  said  in  the  drug  industry  that 
drug  standards  cannot  build  quality  into  a  prod- 
uct— only  the  manufacturer  can  do  that.  And,  it 
might  be  added,  only  the  manufacturer  can  build 
therapeutic  efficacy  and  equivalency  into  his 
product. 

Traditionally,  too,  some  manufacturers- 
through  a  pride  in  craftsmanship  and  a  strong 
sense  of  responsibility — have  sought  to  employ 
the  best  possible  quality  control  methods.  Some  of 
them  have  developed  and  followed  their  own 
standards  and  specifications  which  were  sometimes 
even  more  rigid  than  those  established  by  the 
official  compendia. 

Not  all  drug  makers,  however,  have  gone  to  such 
trouble.  Some  of  these — perhaps  with  a  lower  de- 
gree of  responsibility  and  a  higher  interest  in 
profits — have  utilized  shoddy  manufacturing  prac- 
tices and  careless  control  testing.  Their  products 
were  often  undependable  in  composition,  some- 
times adulterated,  and  frequently  misbranded. 

To  protect  the  public  against  such  hazards,  the 
Federal  Government  determined  more  than  60 
years  ago  that  it  had  the  responsibility  of  regu- 
lating the  quality  of  drug  products  and  upgrading 
manufacturing  practices.  Acceptance  of  this  re- 
sponsibility was  marked  by  the  enactment  of  a 
series  of  far-reaching  laws  involving  a  number  of 
Federal  agencies,  and  especially  what  is  now  the 
Food  and  Drug  Administration. 

Federal  Drug  Legislation 

Stemming  from  the  public  disclosure  of  scandal- 
ous adulteration,  contamination  and  misbranding 
of  foods  and  drug  products,  the  first  Federal  Food 
and  Drugs  Act  was  enacted  by  Congress  on  June 
23,  1906,  and  signed  into  law  by  President  Theo- 
dore Roosevelt  a  week  later.  The  act  was  not 
revolutionary,  nor  even  new  to  Congress.  At  least 
a  dozen  States  already  had  some  surveillance 
authority,  and  more  than  100  bills  had  been  intro- 
duced at  the  Federal  level  during  the  previous 
three  decades. 


The  act  prohibited  interstate  shipment  of  adul- 
terated or  misbranded  foods  and  drugs.  Adulter- 
ated drugs  were  defined  as  medications  differing 
in  strength,  quality,  or  purity  from  the  standards 
laid  down  in  the  USP  or  NF— which  were  desig- 
nated as  official  compendia— but  manufacturers 
could  depart  from  those  standards  if  they  chose  to 
put  their  own  statement  of  strength,  purity  or 
quality  on  the  label.  Misbranding  was  defined  to 
include  any  "false  or  misleading"  statement  or 
graphic  representation  on  the  label. 

The  courts  subsequently  held  that  the  misbrand- 
ing definition  did  not  apply  to  therapeutic  claims. 
Congress  responded  to  that  interpretation  with  the 
enactment  in  1912  of  the  Sherley  Amendment, 
which  prohibited  labeling  of  medicines  with  false 
and  fraudulent  therapeutic  claims. 

The  1938  Act.— During  the  Franklin  D.  Roose- 
velt administration,  legislation  was  drafted  to  ex- 
pand greatly  the  government's  role  in  the  regula- 
tion of  foods,  drugs,  and  cosmetics. 

In  part,  it  was  designed  to  overcome  shortcom- 
ings in  the  1906  Act.  The  final  thrust  toward  its 
enactment  came  from  the  "elixir  of  sulfanilamide" 
affair — a  tragic  event  in  which  a  drug  maker  dis- 
solved the  new  wonder  drug,  sulfanilamide,  in 
toxic  di-ethylene  glycol,  and  marketed  it  without 
testing  it  for  safety.  Before  its  hazard  was  recog- 
nized, the  elixir  took  the  lives  of  107  victims,  most 
of  them  children. 

The  Food,  Drug,  and  Cosmetic  Act  of  1938  pro- 
vided safeguards  against  repetition  of  the  "elixir 
of  sulfanilamide"  tragedy.  It  included  a  provision 
that  "prohibits  traffic  in  new  drugs  unless  such 
drugs  have  been  adequately  tested  to  show  that 
they  are  safe  for  use  under  the  conditions  of  use 
prescribed  in  their  labels." 

Other  provisions  strengthening  the  regulation 
of  drugs  included,  the  authorization  to  carry  out 
factory  inspections  and  the  addition  of  the  court 
injunction  as  an  enforcement  tool. 

In  signing  the  act,  President  Roosevelt  said : 

"No  honest  enterpriser  need  fear  that  because 
of  the  passage  of  such  a  measure  he  will  be  un- 
fairly treated.  He  would  be  asked  to  do  no  more 
than  lie  now  holds  himself  out  to  do.  It  would 
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merely  make  certain  that  those  who  are  less 
scrupulous  than  I  know  most  of  our  producers  to 
be  cannot  force  their  more  honest  competition 
into  dishonorable  ways."  (6) 

The  1938  Act  is  still  the  basic  statute  for  drug 
regulatory  control  in  the  United  States,  but  it  has 
been  amended  several  times  through  the  years  as 
Congress  recognized  additional  consumer  protec- 
tion needs. 

Major  Amendments. — In  194o,  the  act  was 
amended  to  require  certification,  on  a  batch-by- 
batch  basis,  of  the  safety  and  potency  of  penicillin 
products.  Later  amendments  extended  this  require- 
ment to  other  antibiotics.  The  Durham-Humphrey 
amendment,  enacted  in  1951,  required  that  drugs 
which  cannot  be  safely  used  without  medical  su- 
pervision be  dispensed  only  upon  prescription  and 
bear  the  Rx  legend.  In  1960,  the  Color  Additive 
amendments  were  passed,  authorizing  FDA  to  set 
safe  limits  on  the  colors  used  in  drugs,  as  well  as 
in  foods  and  cosmetics. 

The  Kefauver-Harris  drug  amendments  of 
1962,  however,  brought  the  most  significant 
changes  in  the  19-"JS  Act.  Enacted  in  the  wake  of 
the  thalidomide  tragedy  in  Europe,  the  amend- 
ments provided  that  new  drugs  should  be  evaluated 
for  effectiveness,  as  well  as  for  safety,  before  they 
are  cleared  for  the  market.  The  FDA  was  au- 
thorized to  monitor  the  results  of  clinical  trials 
of  investigational  drugs.  Before  starting  clinical 
trials,  manufacturers  must  submit  reports  of  pre- 
clinical tests,  including  animal  tests,  and  other  in- 
formation adequate  to  justify  the  proposed  clini- 
cal testing.  The  amendments  also  require 
manufacturers  to  report  promptly  to  FDA  any 
adverse  effects  and  other  clinical  experience  con- 
cerning the  safety  and  effectiveness  of  a  drug  or 
antibiotic  already  on  the  market. 

Other  provisions  of  the  amendments  strength- 
ened FDA's  factory  inspection  authority  and  au- 
thorized FDA  to  issue  good  manufacturing  prac- 
tices regulations  to  assure  adequate  quality 
controls  in  drug  plants.  FDA  was  given  the  re- 
sponsibility for  the  regulation  of  prescription 
drug  advertising.  The  amendments  stipulated  that 
new  drugs  may  not  be  cleared  for  marketing  if 
the  labeling  is  in  any  way  false  or  misleading. 

In  addition  to  requiring  evidence  of  the  effec- 
tiveness of  new  drugs  marketed  since  1962,  the 
amendments  authorized  review  of  the  efficacy  of 
new  drugs  which  had  been  cleared  only  for  safety 
since  19.38.  The  National  Academv  of  Sciences- 


Xational  Research  Council  began  the  review  of 
some  3,000  drugs  in  mid-1966  under  contract  with 
the  FDA.1 

FDA  Activities 

The  responsibility  of  FDA  to  oversee  the  flow  of 
drugs  through  interstate  commerce— and,  under 
certain  conditions,  in  intrastate  commerce — is  im- 
plemented in  four  major  areas:  plant  inspection, 
product  surveillance,  premarketing  clearance  of 
new  drugs,  and  certification  of  insulin  and 
antibiotics. 

Plant  Inspection— \t  first,  FDA  inspectors 
could  examine  drugs  only  after  they  had  reached 
the  market,  but  had  no  authority  to  inspect  and 
approve  the  conditions  under  which  they  were 
produced. 

The  first  chief  inspector  under  the  1906  law 
realized,  however,  that  sampling  drugs  in  the 
marketplace  would  not  suffice.  A  more  prudent 
course.  ',  •  .soned.  would  be  to  identify  and  cor- 
rect drug  defects  as  close  as  possible  to  the  source. 
By  1910,  a  training  program  in  plant  inspection 
had  been  organized  and  systematic  inspections  of 
facilities  and  processes  begun  to  determine  the 
likelihood  of  violations. 

Definitive  authority  for  plant  inspection  was 
granted  in  the  1938  law,  and  expanded  in  1962. 
The  law  now  requires  that  each  manufacturer  be 
registered  with  the  FDA  and  that  each  plant  be 
inspected  at  intervals  of  not  less  than  2  years. 

At  present,  FDA  inspectors  are  required  to  com- 
plete a  3-week  course  at  the  University  of  Rhode 
Island  (soon  to  be  extended)  to  acquaint  them 
with  a  basic  knowledge  of  pharmacy  and  drug 
manufacturing.  A  more  advanced  course,  given  at 
the  University  of  Pittsburgh  and  at  FDA's  Wash- 
ington headquarters,  further  qualifies  inspectors  to 
monitor  investigational  drug  studies  and  to  fol- 
low up  on  Xew  Drug  Applications. 

The  plant  inspection  itself  is  designed  to  assure 
compliance  with  FDA's  current  "Good  Manufac- 
turing Practices"  regulations. 

Inspections  now  cover  the  following  general 
areas:  (3) 

1.  Observation  of  representative  dosage  forms 
through  various  stages  of  processing. 

2.  Education,  training,  and  capability  of  per- 
sonnel and  condition  of  facilities. 


1  -See  page  36. 
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3.  Control  of  raw  materials,  labels,  and 
supplies. 

4.  Comparison  of  master  formula  records  with 
batch  records  and  observation  of  laboratory  test- 
ing for  adherence  to  product  specifications. 

5.  Control  of  manufacturing  procedures  (e.g., 
identification  and  segregation  of  ingredients;  pro- 
tection against  cross-contamination). 

6.  Procedures  to  insure  sterility. 

7.  Quality  checks  on  finished  products. 

8.  Inventory  control  and  distribution  methods. 
During  the  inspection  and  upon  its  completion, 

opportunities  are  presented  for  full  discussion  of 
any  weaknesses  or  inadequacies  observed.  A  com- 
prehensive written  report  is  filed,  including  an 
evaluation  of  the  manufacturers  overall  quality 
control  and  production  system. 

On  July  1,  1968,  FDA  started  its  new  Intensi- 
fied Drug  Inspection  Program  (IDIP).  An  IDIP 
inspection  requires  the  FDA  inspector  to  make 
an  in-depth  review  of  the  manufacturing  and  qual- 
ity control  practices  applied  to  each  product  pro- 
duced by  the  manufacturer.  This  in-depth  review 
identifies  the  practices  and  procedures  which  may 
lead  to  the  marketing  of  drugs  of  uncertain 
quality.  In  effect,  the  inspector  conducts  operations 
analyses  to  insure  that  a  manufacturer  adheres  to 
the  Good  Manufacturing  Practices  required  by 
FDA.  His  efforts  are  supported  by  extensive 
sample  analyses  of  products.  The  inspector  has 
been  trained  not  only  in  the  enforcement  aspects 
of  FDA's  mission  but  reoriented  toward  a  philos- 
ophy of  openly  discussing  problems  and  observa- 
tions with  plant  management. 

Intensified  coverage  contemplates  that  an  in- 
spector will  spend  sufficient  time  in  a  selected  plant 
to  become  thoroughly  familiar  with  all  of  its 
operations.  It  is  obvious  that  the  length  of  time 
required  for  this  type  of  attention  to  a  given 
plant  may  vary  widely,  and  depends  on  the  num- 
ber of  products  manufactured,  the  size  and  com- 
plexity of  the  operations,  and  many  other  factors. 
It  is  estimated  that,  on  the  average,  1  man-year 
would  be  required  per  plant  for  coverage  of  manu- 
facturing practices  exclusive  of  labeling  and  pro- 
motional operations.  (This  provides  for  repeat 
visits  to  the  plant,  as  necessary.) 

By  late  in  1968,  91  manufacturers  and  two  com- 
merical  quality  control  laboratories  were  under- 
going IDIP  coverage.  Seven  IDIP  inspections 
were    completed,    with    an    injunction    obtained 


against  one  of  the  firms  and  voluntary  corrective 
action  taken  by  the  other  six. 

In  general,  the  step-by-step  procedure  is  as 
follows : 

1.  The  FDA  District  Director  meets  with  top 
management  of  a  firm  selected  for  IDIP,  explains 
the  program,  and  solicits  management  cooperation. 

2.  An  inspector — or  team,  in  case  of  a  large 
manufacturer — conducts  the  inspection  operation, 
remaining  in  the  factory  for  sufficient  time  to  de- 
termine that  the  firm  is  operating  in  full  com- 
pliance with  the  law,  or — if  it  is  not — what  cor- 
rective actions  are  indicated.  This  may  take  from 
several  days  to  several  weeks. 

3.  The  inspector  outlines  in  detail  to  manage- 
ment what  is  required  to  produce  a  satisfactory 
product. 

4.  The  inspector  leaves  and  returns  to  the  plant 
after  sufficient  time  for  corrective  action.  Steps  2, 
3,  and  4  are  repeated  until  FDA  is  satisfied  that  the 
manufacturer  is  operating  in  a  completely  satis- 
factory manner,  or  it  is  concluded  that  the  manu- 
facturer is  incapable  of  operating  satisf  actorily,  in 
which  case  necessary  court  action  may  be  taken. 

5.  During  the  above  procedures,  there  may  be 
additional  conferences  between  the  FDA  District 
Director  and  top  management  of  a  firm.  Also, 
there  may  be — and  frequently  are — recalls  and 
seizure  actions  to  remove  from  the  market  any 
unfit  drugs  detected  during  inspection. 

The  IDIP  differs  from  the  traditional  FDA  in- 
spection operation  in  that  the  latter  was  a  spot 
check  conducted  for  only  a  few  days  at  widely- 
separated  intervals.  The  latter  did  not  provide  an 
adequate  opportunity  to  determine  in  detail  the 
various  problem  points  in  the  factory.  The  IDIP 
also  differs  from  the  former  spot-checking  opera- 
tion in  that  it  appears  to  be  received  more  favor- 
ably by  manufacturers,  who  recognize  that  FDA 
will  take  legal  action  if  necessary,  but  has  the  pri- 
mary objective  of  helping  them  correct  undesirable 
practices  without  court  actions. 

While  the  FDA  depends  almost  entirely  upon 
the  USP  and  NF  standards  for  drugs,  the  Depart- 
ment of  Defense  finds  it  necessary  to  supplement 
these  standards  with  additional  requirements  in 
its  purchase  specifications.  The  DOD  also  main- 
tains a  rigid  system  of  inspection  by  having  resi- 
dent inspectors  present  during  much  of  the  time 
that  goods  are  being  produced  under  military  con- 
tract   and    further    through    regular,    although 
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unannounced,  visits  to  the  plants  of  suppliers  of 
military  goods.  This  system  assures  stricter  ad- 
herence to  good  manufacturing  practices. 

The  more  rigid  standards  and  quality  control 
required  by  DOD  is  attributed   in  part  to  the 
special   needs  of   the   military,   particularly    for 
products  whi.ch  can  withstand  long  storage  and 
exposure  to  extremes  in  climatic  conditions.  On 
the  other  hand,  DOD  inspectors  have  reiected 
drugs  on  less  military-  grounds— such  as  on  the 
basis  of  unacceptable  variations  in  potency,  un- 
acceptable rates  of  dissolution,  and  unacceptable 
manufacturing  practices. 

Since  DOD  acts  as  a  purchaser  rather  than  as  a 
regulatory  agency,  it  is  not  required  to  take  court 
action  or  other  legal  steps  when  it  finds  evidence  of 
substandard  products  or  unacceptable  producing 
methods,  nor  is  it  authorized  to  make  public  its 
findings.  When  such  unacceptable  conditions  are 
found  by  DOD  inspectors,  the  department  merely 
rejects  the  product. 

Some  products  thus  rejected  by  the  military  may 
legally  enter  interstate  commerce  and  be  sold  to 
the  general  public. 

Representatives  of  DOD  may  communicate 
their  findings  to  FDA,  but  this  communication  be- 
tween the  two  agencies  is  less  than  optimal. 

Product  Surveillance.— A.  second  major  element 
in  FDA's  quality  control  program  is  the  laboratory 
testing  of  representative  drug  products  collected 
in  the  marketplace. 

At  present,  most  of  the  testing  is  done  in  FDA's 
18  regional  laboratories.  Until  recently,  all  sam- 
ples were  tested  individually  by  laborious  manual 
processes,  and  considerable  laboratory-  time  was 
expended  just  in  rearranging  equipment  for  each 
kind  of  examination. 

Despite  these  handicaps,  FDA  accomplished 
■±3,388  drug  assays  in  fiscal  year  1967.  On  the  basis 
of  these  assays,  651  product  recalls  were  initiated 
(see  Table  1).  The  FDA  is  convinced  that,  despite 
constantly  improving  process  controls,  drug  qual- 
ity is  still  less  uniform  than  it  could  be. 

FDA  officials  feel  that  an  optimally  effective 
surveillance  program  should  provide  for  the  test- 
ing of  between  150,000  and  300,000  samples  of 
drugs  annually.  Achievement  of  this  goal  would 
require  increased  use  of  automated  test  equipment 
and  mass  production  techniques. 

Development  of  such  a  testing  program  is  now 
underway.  In  February  1967,  a  pilot  operation 
emphasizing  the   new   techniques   was   begun   in 


Table  1 

Food  and  Drug  Administration  Regulatory  Program 
Data  (Drugs),  Fiscal  Year  1967 

Domestic  Inspections l(M6<> 

Domestic  Sample  Examinations ~  "  43388 

Import  Samples  Collected '    S  ._„ 

Import    Detentions ~ ZZZ  4  134 

Certification  Tests  (antibiotics  and  insulin")"""    "  >i  'oqi 
Recalls  """        Z. 

Seizures  :  _ 

309 

Prosecutions" 

Injunctions   

Informal  Hearings3 429 

•Does   not   Include   45   .seizures   Involving   illegal   drug  sales 

-Does  not  Include  312  prosecutions  involving  illegal  drug  sales 

These  afford  the  firm  opportunity  to  explain  Informally  why 

formal  court  action  is  not  required  because  of  a  violation  of  the 

law    In  most  eases,  these  hearings  lead  to  voluntary  corrective 

action  by  the  firm.  Most  hearings  do  not  result  in  court  action 

t 

FDA's  St.  Louis  facility.  Based  upon  this  facility's 
early  success,  FDA  is  developing  a  full-scale  Na- 
tional Center  for  Drug  Analysis.  The  Center's 
activities  will  not  completely  supplant  the  regional 
laboratory -,.  1  ne  latter  will  still  maintain  facilities 
for  emergency  testing  and  for  routine  examina- 
tions which  cannot  be  done  on  an  automated  or 
mass  production  basis. 

Premarketing  Clearance  ofNeio  Drugs.— Before 
1938,  the  Federal  Government  had  no  authority  to 
control  new  drugs  before  they  were  placed  on  the 
market.  Any  Federal  action  could  be  taken  only 
after  the  fact— and  possibly  only  after  individuals 
had  been  harmed  or  killed. 

In  1938,  the  first  step  to  rectify  this  situation 
came  with  enactment  of  the  law  requiring  that 
clinical  data  in  support  of  a  drug's  safety  be  sub- 
mitted to  FDA  before  the  drug  could  be  marketed. 

Since  1962,  as  the  second  step,  the  law  requires 
that  proof  of  efficacy  must  also  be  supplied  to  FDA 
before  marketing.  The  law  applies  not  only  to  new 
drugs  introduced  after  1962,  but  also  to  those  mar- 
keted between  1938  and  1962. 

A  "new  drug"  has  been  defined  in  the  Food, 
Drug,  and  Cosmetic  Act  as  any  drug  which  quali- 
fied experts  would  not  recognize  as  "safe  and 
effective  for  use  under  the  conditions  prescribed, 
recommended,  or  suggested"  in  its  labeling,  or  one 
which  has  been  recognized  as  safe  and  effective  for 
use  under  the  conditions  prescribed  but  which  has 
not  been  used  under  those  conditions  to  a  material 
extent  or  for  a  material  time. 
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The  law  has  been  interpreted  to  inejude  new 
combinations,  new  therapeutic  indications,  and  new 
dosage  forms  of  previously  established  drugs. 

FDA's  responsibilities  in  this  area  are  assumed 
by  its  Office  of  New  Drugs.  Six  divisions  within 
this  office  each  process  applications  in  a  specific 
medical  specialty  area.  The  office  is  supported  by 
other  FDA  units  and  by  outside  medical  consult- 
ants and  advisory  committees. 

The  first  step  to  be  taken  by  an  applicant  is  the 
submission  of  an  Investigational  New  Drug  (IND) 
application.  This  must  be  approved  before  clinical 
studies  may  be  undertaken.  The  IND  must  include 
detailed  information  about  the  drug's  physical  and 
chemical  properties;  the  process  by  which  it  is  to 
be  manufactured ;  results  of  all  preclinical  (includ- 
ing animal)  studies;  a  proposed  plan  for  human 
clinical  trials;  information  regarding  the  training 
and  experience  of  the  investigators;  and  other  re- 
lated data. 

Once  the  IND  has  been  submitted,  clinical  trials 
may  be  started.  The  progress  of  clinical  investiga- 
tion is  monitored  by  FDA  through  clearly  defined 
phases,  from  initial  testing  in  human  subjects  un- 
til well  after  the  drug  is  approved  for  marketing. 
In  all  hut  exceptional  circumstances,  the  informed 
consent  of  subjects  participating  in  the  trials  must 
be  obtained. 

When  the  IND  study  has  been  completed  the 
manufacturer  may  submit  a  New  Drug  Applica- 
tion (NDA),  upon  which  FDA  is  required  to  act 
within  180  days.  The  NDA  involves  additional 
data  relating  to  manufacturing,  marketing  and 
promotional  plans.  Methodology  for  process'  con- 
trols must  be  outlined,  and  the  manufacturer  must 
assure  that  each  batch  of  the  drug  will  be  equiva- 
lent to  that  upon  which  the  NDA  is  based.  In  most 

cases,  the  manufacturing  facility  must  be  inspected 
The  proposed  labeling  (including  the  required 
package  insert)  must  be  approved  by  FDA.  After 
NDA  clearance,  the  manufacturer  must  submit 

periodic    reports    upon   ongoing  clinical    studies 

and  prompt  reports  of  any  unexpected  adverse 

reactions. 

The  various  phases  of  IND  and  NDA  may  re- 
quire several  years.  Five  years  to  complete  all  the 
requirements  is  not  considered  unusual. 

The  NDA  document  is  now  regarded  as  privi- 
leged information.  It  is  not  made  public  by  FD\ 
even  after  expiration  of  the  drug  patent.  A  manu- 
facturer holding  an  effective  NDA  may,  however 
u.ulaterally  release  this  information  to  another 
manufacturer.  The  latter,  after  demonstrating  his 


capability  of  producing  the  drug,  may  base  his  ap- 
plication to  market  the  same  product  upon  the 
original  clinical  data. 

Any  manufacturer  may  submit  an  NDA  at  any 
ime.  In  theory,  he  is  required  to  provide  exactly 
the  same  kind  of  data  in  support  of  the  drug's 
safety  and  efficacy  as  was  the  original  NDA  holder 
In  practice,  however,  the  literature  generally  in- 
cludes reports  of  a  number  of  pharmacological  and 
climcal  studies  by  the  time  a  drug  has  been  in  long 
use.  These  may  be  cited  and  are  generally  accepted 
in  support  of  the  application.  In  some  cases  new 
clinical  evidence  of  safety  and  efficacy  is  required 
In  these  secondary  NDA's,  FDA  is  concerned  pri- 
marily with  the  way  in  which  the  formulation  is 
designed,  the  applicable  process  controls,  the  capa- 
bility of  the  manufacturer,  and  plans  for  labeling 
and  distribution.  s 

As  noted  above,  the  basic  NDA  document  is 
considered  to  be  the  property  of  the  applicant. 
Whether  or  not  the  scientific  and  manufacturing 
data  it  contains  should  be  made  public  upon  expi 
ration  of  the  drug  patent  has  recently  been  dis- 
cussed.  (11) 


Certification  of  Insulin  and.  Antibiotics —In 
the  case  of  insulin  and  antibiotics,  special  provi- 
sions have  been  established  for  certification  of  each 
batch  of  the  product, 

FDA  certification  was  first  authorized  for  in- 
sulin in  1941,  shortly  after  the  patent  expired.  Con- 
gress felt  that,  in  the  case  of  this  life-saving  drug 
certification  in  advance  of  distribution  was  in  the 
national  interest. 

•  T,o!  Same  reasoning  was  aPPlied  to  penicillin 
in  1945  and,  by  subsequent  amendments,  to  all 
antibiotics. 

Present  legislation  authorizes  the  Secretary  of 
Health,  Education,  and  Welfare  to  waive  antibi- 
otic certification  if  a  manufacturer  has  established 
a  performance  record  which  includes  50  consecu- 
tive batches  of  compliant  products  in  a  given  class 
within  18  calendar  months.  No  exemptions  have 
been  granted  under  this  authority. 

The  certification  program  appeared  to  have  been 
adequate  until  late  in  1967.  During  that  summer 
Parke,  Dav.s  &  Co.  conducted  comparative  phys- 
iological trials  of  its  chloramphenicol  product 
(marketed  under  the  brand  name  of  Chloromy- 
cetin) with  chemical  equivalents  marketed  under 
the  generic  name  by  several  other  manufacturers 
Using  blood  levels,  urinary  excretion  rates,  and 
dissolution  rate  data,  the  company  found  that  the 
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absorption  of  its  product  was  not  matched  by  the 
performance  of  the  competitive  generic  products. 

FDA  reviewed  the  Parke,  Davis  data  and  veri- 
fied the  results  with  its  own  studies.  On  the  basis 
of  these  findings,  it  suspended  certification  of  all 
chloramphenicol  products  except  that  made  by 
Parke,  Davis.  It  has  since  specified  the  Parke, 
Davis  chloramphenicol  as  a  "reference  product" 
and  has  required  that  evidence  in  support  of  cer- 
tification of  any  other  generic  product  must  show 
that  the  generic  product  produces  a  blood  con- 
centration curve  not  significantly  different  from 
the  reference  product.  A  detailed  clinical  protocol 
has  been  developed  for  that  purpose. 

This  action  represented  FDA's  first  effort  to  re- 
quire direct  evidence  of  biological  equivalency.  It 
has  implications  not  only  for  other  certifiable 
drugs  in  which  equivalency  might  be  questioned, 
but  also  for  noncertifiable  drugs  upon  which  New 
Drug  Applications  are  in  effect.  Using  its  chloram- 
phenicol action  as  precedent,  FDA  could  require 
that  each  prospective  supplier  of  an  NDA  drug 
demonstrate  that  his  product  produces  blood  levels 
(or  other  evidence  of  physiological  availability) 
similar  to  that  upon  which  the  original  NDA  was 
based.  If  the  physiological  availability  were  sig- 
nificantly dissimilar,  then  direct  clinical  evidence 
could  bo  required  to  demonstrate  the  efficacy  of  the 
product. 

Self -Certification. — In  1967,  FDA  began  a  regu- 
latory experiment — in  this  case  involving  a  food 
processing  firm — in  which  quality  control  person- 
nel developed  standards  for  good  manufacturing 
practices  and  product  quality  that  were  acceptable 
to  FDA  in  lieu  of  routine  plant  and  product  in- 
spection. After  further  experience,  FDA  hopes  to 
extend  the  program  to  other  food  processors. 

FDA  officials  have  also  expressed  their  inten- 
tion to  develop  a  similiar  pilot  program  in  the 
prescription  drug  industry. 

The  NAS/NRC  Drug  Efficacy  Study.— As  noted 
above,  the  1962  Amendments  to  the  Food,  Drug, 
and  Cosmetic  Act  required  proof  of  efficacy  for 
all  "new  drugs"  marketed  after  1938.  This  require- 
ment was  swiftly  reflected  in  FDA's  NDA  pro- 
cedures for  all  products  first  marketed  after  1962. 
But  the  amendments  also  required  reappraisal  of 
the  effectiveness  of  drugs  approved  for  safety  alone 
during  the  24-year  period  1938-62.  FDA  was  thus 
faced  with  the  enormous  task  of  retrospective  re- 
view at  a  time  when  it  had  to  cope  with  increased 


requirements  for  the  current  output  of  new  drugs. 
In  this  situation,  the  agency  turned  to  the  National 
Academy  of  Sciences-National  Kesearch  Council, 
and  in  July  1966  a  contract  was  signed  for  the 
necessary  investigation. 

As  soon  as  this  agreement  was  reached,  FDA 
invited  the  industry  to  submit  briefs  on  the  efficacy 
of  all  1938-62  drugs  that  they  wished  to  retain  on 
the  market.  Ultimately  237  firms  responded  with 
presentations  on  some  3,600  drug  formulations. 
The  majority  of  these  carried  therapeutic  claims 
for  a  variety  of  medical  conditions.  It  is  estimated 
that  between  10,000  and  15,000  therapeutic  judg- 
ments were  required. 

The  work  of  evaluation  of  these  claims  Avas  as- 
signed by  NAS/NRC  to  180  experts  assembled  in 
30  panels  covering  the  main  categories  of  drug  ac- 
tions. The  panels  were  supported  by  a  professional 
staff  of  14  members,  including  10  Public  Health 
Service  physicians. 

The  1962  amendments  called  for  "substantial 
evidence,"  meaning  "evidence  consisting  of  ade- 
quate and  well-controlled  investigations,  including 
clinical  investigation,  by  experts  qualified  by 
scientific  training  and  experience  to  evaluate  the 
effectiveness  of  the  drugs  involved  .  .  ." 

The  panels  sought  the  requisite  evidence  in  the 
material  submitted  by  sponsors  of  the  drugs  re- 
viewed, in  additional  documentation  solicited  from 
the  sponsors,  in  the  files  of  FDA,  and  in  pertinent 
medical  literature.  In  many  cases,  authoritative 
data  were  scanty.  In  these  instances,  the  panels 
had  to  supplement  their  review  with  deductive 
reasoning  and  the  individual  clinical  experiences 
of  their  members  and  consultants. 

The  terms  of  the  contract  called  for  a  categori- 
cal rating  of  "Effective,"  "Probably  Effective," 
"Possibly  Effective,''  or  "Ineffective"  for  each 
therapeutic  indication  claimed  for  the  use  of  each 

drug.  Later  a  category  of  "Effective,  But "  was 

added.  In  addition  to  citations  of  appropriate 
literature,  the  panels  appended  to  many  of  their 
reports  more  general  comments  on  the  attributes 
of  selected  classes  of  drugs,  on  therapeutic  guide- 
lines in  certain  categories,  and  on  other  specific 
problems  uncovered  in  the  course  of  their  reviews. 

Although  the  panels  were  not  assigned  respon- 
sibility for  making  determinations  of  comparative 
efficacy,  in  many  cases  their  reports  included  state- 
ments of  opinions  on  comparative  therapeutic  ef- 
fectiveness. Similarly,  they  were  not  required  to 
evaluate  the  safety  of  these  drugs  per  se,  yet  many 
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reports  specifically  commented  upon  safety  in  re- 
spect to  each  indication  for  its  use. 

Formulation  factors  which  have  been  outlined 
in  earlier  sections  of  this  chapter  were  expected 
to  influence  the  validity  of  the  panel  reviews.  The 
effectiveness  of  a  particular  formulation  can  be 
evaluated  only  on  clinical  data  derived  from  ad- 
ministration of  that  specific  product,  and  unfor- 
tunately the  identity  of  the  particular  product  used 
in  a  clinical  trial  was  often  inadequately  docu- 
mented. As  a  consequence,  among  drugs  in  which 
clinical  equivalency  has  been  questioned,  there 
may  be  reason  to  question  the  evaluations  of  effi- 
cacy. 

By  mid-1968,  the  panels  had  nearly  completed 
their  work  and  the  majority  of  reports  were  ex- 
pected to  be  filed  with  FDA  by  the  end  of  the 
year.  These  reports  will  be  transmitted  in  confi- 
dence to  FDA,  but  it  has  been  agreed  that,  since 
they  constitute  a  valuable  audit  of  the  state  of  the 
art  in  drug  therapy,  they  should  be  made  freely 
available  to  industry  and  to  the  medical  commu- 
nity as  soon  as  appropriate  action  has  been  taken 
upon  them. 

Division  of  Biologies  Standards  (DBS) 

DBS  complements  the  regulatory  functions  of 
FDA  in  the  area  of  biological  products  made  from 
infectious  or  potentially  infectious  agents  (vac- 
cines, antitoxins),  therapeutic  sera,  blood  and 
blood  derivatives,  allergenic  products,  and  analo- 
gous products,  and  arsphenamine  and  its  deriva- 
tives. 

Its  regulatory  activities  derive  from  Public  Law 
58-244,  signed  by  President  Theodore  Roosevelt 
in  1902,  which  assigned  to  the  Secretary  of  the 
Treasury  (ultimately,  through  a  series  of  amend- 
ments, to  the  Secretary  of  Health,  Education,  and 
Welfare)  responsibility  for  controlling  the  manu- 
facture and  sale,  barter  or  exchange,  interstate, 
for  import  and  export,  of  licensable  biologies. 

These  functions  were  originally  delegated  to  the 
Hygienic  Laboratory  of  what  was  then  the  Public 
Health  and  Marine  Hospital  Service.  Since  1937, 
they  have  been  part  of  the  National  Institutes  of 
Health.  In  1955  the  biologies  group  was  given  sepa- 
rate Division  status  in  the  National  Institutes  of 
Health. 

The  number  of  drugs  controlled  by  DBS  is  con- 
siderably smaller  than  that  of  FDA.  The  Division 
regulates  220  suppliers,  in  contrast  to  the  2,000 


firms  registered  with  FDA.  Of  these  220,  about  150 
are  blood  banks  engaged  in  interstate  commerce 
and,  except  for  processing  blood  for  transfusion 
to  humans,  are  not  engaged  in  drug  processing.  The 
actual  number  of  DBS-controlled  manufacturers 
thus  is  closer  to  70. 

In  many  ways,  DBS  drug  control  resembles  that 
of  FDA.  Like  FDA,  the  Division  has  procedures 
for  new  drug  clearance,  regulating  good  manufac- 
turing practices,  plant  inspection,  and  drug  sam- 
pling. It  differs,  however,  in  some  important 
respects: 

1.  Licensure. — FDA  approves  New  Drug  Ap- 
plications rather  than  issuing  licenses  to  manu- 
facturers. FDA  requires  registration  before  a 
manufacturer  can  enter  his  drugs  into  interstate 
commerce.  FDA  does  not  require  plant  or  prod- 
uct inspection  before  approving  drugs.  In  con- 
trast, DBS  requires  premarketing  inspection 
and  qualification  for  license  not  only  of  the 
plant  but  of  each  product  proposed  for 
distribution. 

2.  Duration  of  approval  or  license. — FDA 
drug  approvals  and  DBS  licenses  are  not  sub- 
ject to  time  limitations.  FDA  approvals  remain 
in  effect  until  challenged  for  lack  of  safety  or 
effectiveness  in  use;  DBS  licenses  remain  in 
effect  until  challenged  for  failure  to  meet  agency 
prescribed  standards  of  safety,  purity,  and 
potency. 

3.  Frequency  of  inspection. — FDA  regulations 
provide  for  plant  inspection  at  2-year  intervals. 
DBS  regulations  provide  for  annual  inspection. 

4.  Nomenclature. — FDA  relies  mainly  upon 
an  independent  agency,  the  United  States 
Adopted  Names  Council,  to  provide  official 
names  for  new  products.  DBS  designates  an  offi- 
cial name  for  each  newly  licensed  product.  DBS 
names,  however,  are  not  difficult  to  determine 
since  they  are  essentially  generic  in  that  the  name 
always  features  the  principal  biologic  agent 
involved  (e.g.,  adenovirus  vaccine). 

5.  Labeling  and  advertising. — DBS  does  not 
monitor  the  advertising  of  biologies.  It  does 
control  package  labeling,  however,  and  re- 
quires that  the  official  name  of  a  preparation 
appear  on  the  container  and  package  label  in 
type  face  at  least  as  large  and  as  distinctive  as 
any  accompanying  trademark  or  trade  name. 
It  also  requires  that  the  official  name  be  placed 
above  any  trademark  or  trade  name.  The  FDA 


37 


.._ t-  .i-  --viti-t.i.-Kf 


labeling  and  advertising  authority  applies 
equally  to  labeling  and  advertising  of  licensed 
biologicals. 

6.  Penalties.— Both  FDA  and  PHS  statutes 
provide  for  criminal  penalties  for  violations 
(for  FDA,  1  year  and  $1,000;  second  offense,  3 


years  and  $10,000-for  PHS,  1  year  and  $500). 
The  PHS  statute  does  not  provide  for  such  vio- 
lations as  does  the  FDA  for  adulteration  or 
misbranding,  nor  for  seizure  or  injunction,  but 
these  provisions  of  the  FDA  statute  apply 
equally  to  licensed  biologicals. 
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Chapter  8 


TASK  FORCE  EQUIVALENCY  TRIALS 


In  the  fall  of  1967,  the  Task  Force  initiated  a 
program  to  determine  scientifically  the  biological 
equivalency  of  a  number  of  chemical  equivalents. 
A  major  phase  of  the  investigation  was  an  attempt 
to  determine  whether  any  observed  differences  in 
biological  equivalency  could  be  related  to  differ- 
ences in  the  physical  or  chemical  characteristics  of 
the  products. 

At  the  outset,  it  was  recognized  that  such  trials 
were  urgently  needed  for  relatively  few  drugs. 
For  example,  as  noted  elsewhere,  (25)  among  the 
409  products  most  widely  used  by  the  elderly — 
and  which  accounted  for  about  88  percent  of  all 
out-of-hospital  prescription  drugs  dispensed  to 
this  group,  there  were  only  89  which  were  dis- 
pensed under  brand  name  but  could  have  been  dis- 
pensed under  generic  name  from  one  or  more 
additional  suppliers.  An  additional  30  were  ac- 
tually dispensed  under  generic  name. 

Among  these,  the  priority  for  clinical  study  was 
determined  on  the  basis  of  one  or  more  of  the  fol- 
lowing criteria: 

1.  The  product  is  generally  considered  as  a 
"critical"  drug — that  is,  required  for  the  control 
of  a  disease  or  the  relief  of  severe,  disabling 
symptoms. 

2.  It  is  generally  dispensed  in  solid  form — as  a 
tablet  or  capsule — rather  than  in  solution. 

3.  The  active  ingredient  is  relatively  insoluble. 

4.  Particular  attention  should  be  given  to  those 
drugs  which  had  previously  been  the  subject  of 
reported  or  suspected  nonequivalency  or  therapeu- 
tic failure. 

A  number  of  drugs  meeting  these  criteria — to- 
gether with  a  few  others  selected  for  special 
study — were  selected  by  the  Task  Force  in  consul- 
tation with  representatives  of  clinical  medicine, 
pharmacology,  pharmacy,  brand  name  and  generic 
name  manufacturers,  the  Food  and  Drug  Admin- 
istration, and  other  governmental  agencies.  Among 
these  drugs,  listed  in  alphabetical  order,  were  the 
following: 

Aminophylline  Chlortetracycline 

Bishydroxyeoumarin  Diethylstilbestrol 

Chloramphenicol  Diphenhydramine  HC1 


Diphenyihydantoin 
Erythromycin 
Ferrous  sulfate 
Griseofulvtn 
Hydrocortisone 
Isoniazid 
Meperidine  HC1 
Meprobamate 
Oxytetracyline 
Para-amino-salicylate, 
sodium 


Potassium  penicillin  G 

Potassium  penicillin  V 

Prednisone 

Quinidine 

Reserpine 

Secobarbital  sodium 

Sulfisoxazole 

Tetracycline 

Thyroid 

Tripelennamine  HC1 

Warfarin  sodium 


( It  must  be  emphasized  that  inclusion  in  this  list 
does  not  necessarily  indicate  that  any  or  all  ge- 
neric-name products  are  or  are  not  biologically 
equivalent.) 

Biological  equivalency  studies  on  the  first  of 
these  products  in  human  volunteers  began  late  in 
1967  in  the  FDA  laboratories,  at  Georgetown  Uni- 
versity under  an  FDA  contract,  and  at  the  Public 
Health  Service  Hospital  in  San  Francisco.  In  each 
instance  in  which  adequate  analytical  procedures 
were  available,  blood  levels  were  determined  at 
appropriate  periods  after  the  product  had  been 
given  by  mouth. 

By  October  1, 1968,  the  situation  was  as  follows : 

•  It  had  been  ascertained  that  lack  of  biological 
equivalency  existed  to  a  degree  which  was  judged 
to  be  of  probable  clinical  significance  in  the  case 
of  one  drug  for  human  use — chloramphenicol.  The 
nonequivalent  products  were  promptly  removed 
from  the  market,  either  by  FDA  action  or  by  action 
of  the  respective  manufacture.  (2,  10,  17,  26) 

•  No  clinically  significant  lack  of  equivalency 
had  been  noted  among  isoniazid  products.  (16) 

•  Different  absorption  rates  were  noted  in  the 
case  of  different  forms  of  diphenyihydantoin  and 
sulfisoxazole,  but  the  clinical  importance  of  these 
differences  was  still  undergoing  study.  (17) 

•  In  addition,  on  the  basis  of  its  own  studies, 
one  manufacturer  elected  to  remove  its  erythro- 
mycin tablets  from  the  market.  (27) 

•  For  many  of  the  other  drugs  on  the  priority 
list,  suitable  methods  had  been  developed  and  clin- 
ical trials  were  underway. 

In  the  case  of  other  drugs  included  in  the  above 
list,  or  others  selected  for  investigation,  it  is  ex- 
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pected  that  the  test  results  will  be  published  in 
medical  or  scientific  journals,  and  that  products 
will  be  removed  from  the  market  as  an  essential 


step  in  improving  the  quality  of  health  care  where 
legally  and  clinically  significant  nonequi valence 
has  been  established. 
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PART  C 


FORMULARIES 


Chapter  9 


INTRODUCTION 


With  the  possible  exception  of  chemical  and 
therapeutic  equivalency,  few  aspects  of  proposed 
drug  insurance  plans  have  been  the  subject  of  more 
heated  controversy  than  has  a  restrictive  drug 
formulary. 

The  use  of  a  formulary  has  been  termed  an  ab- 
solute essential  for  rational  drug  therapy,  a  guide 
without  which  physicians  cannot  hope  to  keep 
abreast  of  new  information  on  old  drugs  and  the 
profusion  of  new  drugs  and  their  related  adver- 
tising and  promotion,  a  vital  necessity  for  a  finan- 
cially sound  insurance  program  and  for  economi- 
cal hospital  operations,  an  urgently  required 
tabulation  of  drug  specifications  and  standards, 
and  a  valuable  guide  to  current  prices.  (2,  9,  12, 
15,  19) 

On  the  other  hand,  its  use  has  been  decried  as  a 
destructive  infringement  on  the  traditional  right 
of  the  physician  to  prescribe  according  to  the  dic- 
tates of  his  professional  judgment,  a  maneuver  to 
require  generic  prescribing,  an  attack  on  brand- 
name  drugs,  dictatorship  by  the  Federal  Govern- 
ment (or  a  State  government,  a  hospital  adminis- 
trator, or  a  union),  and  a  dangerous  effort  to 
control  drug  therapy  by  means  of  price  rather  than 
quality.  (13) 

One  of  the  obvious  characteristics  of  the  formu- 
larly  dispute — and  perhaps  one  of  the  main 
reasons  for  it — is  the  lack  of  any  visible  agree- 
ment among  the  disputants  on  what  particular 
kind  of  formulary  they  are  proposing  or  opposing. 
Further,  there  is  no  apparent  agreement  on  what 
a  formulary  is — or  should  be. 

Strictly  defined,  a  formulary  is  simply  a  com- 
pilation of  formulations — a  listing  of  pharma- 
ceutical substances,  formulas,  and  dosages.  Of  all 
the  definitions,  this  has  probably  the  least  cur- 
rency. Instead,  a  formulary  is  apparently  consid- 
ered to  be  any  one  of  the  following : 

A  list  of  tvidely-used  drugs,  with  standards  of 
purity,  indications,  and  contraindications. 

A  list  of  approved  drugs  (as  established  by  a 
government,  a  hospital,  or  an  insurance  plan) . 

A  list  of  recommended  drugs  (as  established  by 
an  individual,  a  group  of  experts,  a  medical  soci- 
ety, a  government,  a  hospital,  an  insurance  plan, 
or  a  group  of  advertisers) . 


At  this  point,  it  appears  difficult  if  not  impos- 
sible to  present  a  precise  definition  which  will  be 
universally  accepted.  In  this  section,  the  word 
formulary  will  be  used  to  indicate  a  drug  listing 
restricted  in  order  to  achieve  more  rational  pre- 
scribing, or  economy,  or  both.1 

History 

The  use  of  formularies  to  serve  as  guides  to 
optimum  drug  therapy  probably  stems  from  the 
herb  lists  and  almanacs  of  the  early  middle  ages. 
(5,  U) 

In  1499,  the  Nuevo  Receptario — perhaps  the 
first  known  pharmacopeia — was  published  in 
Florence,  Italy,  and  its  use  made  obligatory  for 
members  of  the  Florentine  medical  guild.  Early 
formularies  were  published  in  Austria  in  1564 
and  in  Germany  in  1546,  1564,  and  1565.  The  first 
pharmacopeia  in  England  was  the  Pharmacopoeia 
Londinensis  in  1618,  which  emphasized  optimum 
therapy.  In  1778,  the  Lititz  Pharmacopoeia  was 
used  by  the  Continental  Army  in  the  United 
States. 

These  early  formularies  presented  approved 
formulas  for  various  drug  preparations,  and 
served  as  guides  both  for  the  pharmacists  who  com- 
pounded the  medicines  and  the  physicians  who 
prescribed  them.  They  did  little,  however,  to  set 
standards  of  quality  for  either  the  ingredients  or 
the  finished  products. 

As  new  formularies  and  pharmacopeias  ap- 
peared, and  old  ones  were  revised,  the  need  for 
quality  standards  became  apparent,  and  a  major 
function  of  formularies  became  the  establishment 
of  such  standards.  This  role  became  increasingly 
emphasized  in  the  new  publications,  such  as  the 
United  States  Pharmacopoeia  (1820),2  the  British 
Pharmacopoeia  (1864),  the  National  Formulary 
(1888),  and  the  Canadian  Formulary  (1905). 

In  the  United  States,  the  importance  of  formu- 
laries was  heightened  by  the  1965  Social  Security 
amendments,  which  permit  Federal  reimburse- 
ment for  drugs  dispensed  in  hospitals  using  a 
formulary  system. 

■  See  also  p.  12. 

•  Later  spelled  as  Phajmacopela. 
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and  in  Germany  in  1546, 1564,  and  1565.  The  first 
pharmacopeia  in  England  was  the  Pharmacopoeia 
Londinensis  in  1618,  which  emphasized  optimum 
therapy.  In  1778,  the  Lititz  Pharmacopoeia  was 
used  by  the  Continental  Army  in  the  United 
States. 

These  early  formularies  presented  approved 
formulas  for  various  drug  preparations,  and 
served  as  guides  both  for  the  pharmacists  who  com- 
pounded the  medicines  and  the  physicians  who 
prescribed  them.  They  did  little,  however,  to  set 
standards  of  quality  for  either  the  ingredients  or 
the  finished  products. 

As  new  formularies  and  pharmacopeias  ap- 
peared, and  old  ones  were  revised,  the  need  for 
quality  standards  became  apparent,  and  a  major 
function  of  formularies  became  the  establishment 
of  such  standards.  This  role  became  increasingly 
emphasized  in  the  new  publications,  such  as  the 
United  States  Pharmacopoeia  (1820),2  the  British 
Pharmacopoeia  (1864),  the  National  Formulary 
(1888),  and  the  Canadian  Formulary  (1905). 

In  the  United  States,  the  importance  of  formu- 
laries was  heightened  by  the  1965  Social  Security 
amendments,  which  permit  Federal  reimburse- 
ment for  drugs  dispensed  in  hospitals  using  a 
formulary  system. 

1  See  also  p.  12. 

'  Later  spelled  as  Pharmacopeia. 
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Chapter  10 


AMERICAN  FORMULARIES 


The  official  compendia  of  standards  in  this 
country  include  the  United  States  Pharmacopeia 
(USP),  the  National  Formulary  (NF),  and  the 
Homeopathic  Pharmacopoeia  of  the  United  States 
(HPUS).  The  latter  publication  is  mainly  of 
historical  interest  although  it  is  still  published 
for  the  dwindling  numbers  of  homeopathic 
practitioners. 

These  formularies,  particularly  USP  and  NF, 
are  officially  recognized  in  the  Food  and  Drug 
Acts  of  1906  and  1938  as  sources  of  uniform  drug 
standards  concerning  strength,  quality  and  purity. 

U.S.  Pharmacopeia  (70,  11) 

The  UJS.  Pharmacopeia  is  the  oldest  of  the  offi- 
cial American  compendia,  and  has  been  published 
regularly  since  1820.  Its  Board  of  Trustees  and 
Revision  Committee  members  are  selected  at  USP 
conventions  held  every  10  years.  The  convention 
is  composed  of  delegates  representing  all  schools 
of  medicine  and  pharmacy  in  the  United  States, 
all  State  and  national  medical  and  pharmaceuti- 
cal associations,  several  Federal  agencies  (includ- 
ing the  Food  and  Drug  Administration  and  the 
Public  Health  Service),  and  professional  or  trade 
associations. 

Although  the  first  convention  was  composed  of 
physicians,  pharmacists  were  invited  to  the  sec- 
ond meeting  and  subsequently  administration  of 
the  USP  has  been  mainly  in  the  hands  of  the 
pharmacy  profession.  The  Revision  Committee 
now  consists  of  20  physicians  and  40  pharmaceu- 
tical scientists. 

Until  1940,  the  USP  was  published  at  10-year 
intervals.  Since  then,  it  has  appeared  every  5 
years. 

New  specifications  may  be  introduced  during 
the  5-year  period  an  dannounced  through  appro- 
priate supplements. 

Between  meetings,  policy  is  in  the  hands  of  the 
Board  of  Trustees.  Based  on  this  policy,  the  Re- 
vision Committee  determines  the  contents  of  the 
two  editions  prepared  during  its  10-year  tenure. 
Medical  members  are  responsible  for  selection  of 
those  drugs  to  be  included  in  each  publication.  In 


the  USP  edition  to  be  published  in  late  1969, 1,128 
drug  forms  will  be  listed.  Of  these,  855  will  be 
carried  over  from  the  last  edition. 

Selection  of  drugs  is  considered  to  be  based 
entirely  on  therapeutic  usefulness.  The  selection 
process  is  delegated  to  the  medical  members  of  the 
committee,  who  determine  from  among  the  drugs 
that  are  in  use,  those  which  are  well  established 
and  represent  what  they  consider  to  be  the  best 
teaching  and  practice  of  medicine. 

Once  the  selection  has  been  completed,  the 
pharmaceutical  members  of  the  committee  begin 
the  process  of  establishing  standards— a  task 
which  involves  a  considerable  amount  of  inde- 
pendent study  and  laboratory  testing.  The  USP, 
in  cooperation  with  the  American  Medical  Asso- 
ciation and  the  American  Pharmaceutical  Asso- 
ciation, supports  an  independent  laboratory— the 
Drug  Standards  Laboratory— for  work  on 
standards. 

The  makeup  of  the  USP  remains  roughly  the 
same.  It  provides  detailed  monographs  on  every 
listed  drug,  including  dosage  forms,  applicable 
tests,  a  description  of  tests  of  more  general  appli- 
cation, procedures  for  assay,  specifications  for 
various  reagents,  and  other  supporting  data. 

Programs  of  the  Trustees  and  the  Revision  Com- 
mittee are  financed  solely  from  the  sale  of  the  USP 
and  from  fees  for  distribution  of  USP  Reference 
Standards.  The  pharmacopeia  is  circulated  widely 
in  the  United  States  and  overseas,  with  a  total 
circulation  now  estimated  at  around  70,000. 
No  price  information  is  included. 

The  National  Formulary  (3,  4) 

Of  more  recent  origin  than  the  USP,  the  NF 
contains  monographs  on  completely  different 
drugs  from  those  included  in  the  USP,  and  on 
some  drugs  which  have  been  dropped  from  a  pre- 
vious USP  listing.  Many  new  drugs  are  listed 
initially  in  the  NF  and  included  later  in  the  USP. 

Unlike  the  older  compendium,  the  NF  orig- 
inated entirely  within  the  pharmacy  profession, 
and  is  published  by  the  American  Pharmaceutical 
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Association.  Begun  in  1888,  it  is  now  in  its  twelfth 
edition.  It  is  issued  every  5  years  at  about  the 
same  time  as  the  USP,  with  frequent  supplements. 
There  is  enough  overlap  in  membership  on  the  re- 
vision committees  of  the  two  books  to  ensure  opti- 
mal coordination  of  their  functions. 

Responsibility  for  the  formulation  of  policy 
and  the  preparation  of  each  new  edition  resides 
with  the  NF  board,  which  is  selected  under  the 
authority  of  the  American  Pharmaceutical 
Association. 

For  most  of  its  80  years,  the  guiding  principle 
for  admission  of  a  drug  to  NF  was  its  "extent  of 
use."  In  1961,  the  NF  Board  decided  that  con- 
sideration should  be  given  only  to  "therapeutic 
value."  The  drugs  for  inclusion  are  selected  by 
a  20-member  committee  of  admissions,  which  is 
composed  primarily  of  physicians  and  pharma- 
cologists. 

In  the  next  edition  of  the  NF,  1,041  drug  forms 
will  be  listed,  including  815  carried  over  from  the 
present  edition. 

The  NF  follows  the  same  format  as  the  USP 
in  listing  tests,  dosage  forms,  procedures  for  as- 
say, and  other  data  developed  with  the  assistance 
of  a  50-member  committee  on  specifications,  which 
is  composed  primarily  of  chemical,  physical,  and 
biological  scientists.  The  Drug  Standards  Labora- 
tory, supported  jointly  by  the  American  Pharma- 
ceutical Association,  USP,  and  the  American 
Medical  Association,  also  provides  information  on 
testing  and  standards  for  the  NF. 

As  in  the  case  of  the  USP,  the  NF  program  is 
financed  through  sale  of  the  compendium  and  fees 
from  NF  Reference  Standards.  Circulation  of 
each  edition  of  the  NF  is  approximately  60,000. 

No  price  information  is  included. 

Homeopathic  Pharmacopoeia  of  the 
United  States 

This  formulary,  made  official  by  the  Federal 
Food,  Drug,  and  Cosmetic  Act  of  1938,  has  only 
limited  circulation.  It  was  first  published  in  1897. 

Homeopathy,  introduced  by  Samuel  Hahnemann 
in  Germany  at  the  end  of  the  18th  century,  is  the 
practice  of  treating  a  disease  by  drugs  which  are 
capable  of  producing  in  healthy  persons  symptoms 
like  those  of  that  disease.  The  drugs  are  admin- 
istered in  minute  doses. 

Published  by  the  American  Institute  of  Homeo- 
pathy in  Philadelphia,  the  seventh  edition  of  the 


formulary  was  published  in  1963-64.  It  contains 
approximately  685  drug  products.  The  medicines, 
with  heavy  emphasis  on  plants  as  a  base,  are  listed 
by  Latin  name.  The  format  includes  history,  prep- 
arations, characteristics,  and  tinctures  or  dilutions 
of  the  preparations.  The  1,500  homeopathic  prac- 
titioners usually  formulate  the  drugs  themselves, 
although  there  are  still  a  few  homeopathic  pharma- 
cies in  operation. 

AMA  Publications  (?) 

During  the  late  1950's,  the  American  Medical 
Association  became  concerned  with  the  problem  of 
supplying  current  drug  data  and  evaluations  for 
members  of  the  medical  profession.  Since  publica- 
tion of  an  AMA  drug  book  began,  the  name  has 
been  changed  several  times. 

New  and  A 'on-official  Remedies  (NNR),  first 
published  in  1907,  became  New  and  Non-official 
Drugs  (NND)  in  1958.  Drugs  were  listed  by  phar- 
macological groups.  In  1965  the  AMA  Council  on 
Drugs  first  produced  New  Drugs  as  an  annual 
publication,  with  drugs  listed  by  therapeutic  clas- 
sification. The  Council  is  now  planning  to  publish 
AMA  Drug  Evaluations,  which  is  scheduled  to 
appear  for  the  first  time  early  in  1969.  (1) 

AMA  Drug  Evaluations  is  expected  to  include 
all  the  drugs  listed  in  the  USP  and  New  Drugs, 
plus  those  other  drugs  which  are  most  commonly 
administered  or  prescribed  by  physicians.  Inclu- 
sion in  this  volume,  as  in  previous  AMA  publica- 
tions, will  not  necessarily  signify  AMA  approval. 
Drugs  will  be  listed  by  therapeutic  category,  and 
identified  by  both  generic  and  brand  name. 

Monographs  will  include  indications,  contra- 
indications, dosages,  administration,  adverse  ef- 
fects, course  of  therapy,  and  general  clinical  infor- 
mation. 

No  price  information  is  included  in  these  pub- 
lications. 


Accepted  Dental  Remedies 

Published  every  3  years  by  the  American  Den- 
tal Association,  this  formulary  attempts  to  pro- 
vide dentists  with  current  information  on  drugs 
used  in  dental  treatment.  The  ADA  Council  of 
Dental  Therapeutics  selects  and  evaluates  the 
drugs  on  its  own  initiative  or  on  request. 
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Chapter  1 1 


STATE  FORMULARIES 


After  some  5  to  30  years  of  experience  with  drug 
vendor  activities  under  various  general  welfare 
programs,  and  more  recently  under  the  Medicaid 
program,  State  welfare  agencies  are  still  divided 
on  the  use  of  formularies  to  improve  the  quality 
of  health  care,  standardize  drug  selection,  and  con- 
trol costs. 

Under  earlier  welfare  programs,  drug  reim- 
bursement was  usually  carried  out  at  the  county 
level,  with  case-by-case  review  of  prescriptions. 
Since  the  initiation  of  federally  supported  pro- 
grams, however,  the  number  of  eligible  benefici- 
aries and  the  scope  of  sen-ices  have  been  vastly  ex- 
panded. The  monitoring  of  prescriptions  by  case 
review,  as  traditionally  conducted,  no  longer  ap- 
pears to  be  feasible. 

Few  States  have  allocated  sufficient  funds  for  a 
comprehensive  drug  service.  Accordingly,  many  of 
those  with  major  programs  have  found  they  must 
limit  drug  usage,  either  by  listing  reimburseable 
drugs  in  a  formulary,  or  by  listing  drugs  which 
are  not  reimbursable,  or  by  other  means. 

Of  the  States  with  vendor  drug  programs,  thir- 
teen—California, Georgia,  Hawaii,  Illinois,  Ken- 
tucky, Louisiana,  Missouri,  New  Mexico,  Oregon, 
Pennsylvania,  Tennessee,  "Washington,  and  West 
Virginia— have  formularies.  (77,  p.  36) 

Formulary  Structure 

A  "closed"  formulary,  listing  all  reimbursable 
drugs,  is  used  in  California,  Hawaii,  Kentucky, 
Missouri,  New  Mexico,  Oregon,  Tennessee,  and 
Washington.  All  of  these  "closed"  formularies  have 
an  "escape  clause"  which  permits  prescribing  of 
non-listed  drugs  by  special  authorization  for  un- 
usual situations. 

Illinois  and  Georgia  use  a  more  open  formulary 
which  permits  reimbursement  for  an  unlisted  drug 
providing  there  is  no  equivalent  in  the  formulary. 

Pennsylvania  will  reimburse  for  any  drug  but 
uses  its  formulary  as  a  noncompulsory  guideline 
for  physicians. 

As  a  formulary,  New  Mexico  uses  the  Physician*' 
Desk  Reference,  a  widely  circulated  commercial 

1  See  page  50. 


reference,  in  which  the  drugs  are  listed  through 
advertisements  by  drug  manufacturers.1 

Louisiana  and  West  Virginia  use  lists  of  disease 
categories  rather  than  formularies.  Any  drug  used 
in  the  treatment  of  these  specified  serious  and 
chronic  illnesses  is  reimbursable. 

Number  of  Drugs.— The  number  of  single  enti- 
ties in  these  State  formularies  varies  from  approx- 
imately 100  in  Kentucky  to  almost  2400  in  Penn- 
sylvania. The  various  drug  formulations  of  the 
individual  drugs  make  the  number  of  entries  even 
larger;  for  example,  the  single  drug  phenobarbital 
may  be  listed  as  three  products— phenobarbital 
tablets,  15  mg. ;  phenobarbital  tablets,  30  mg. ;  and 
phenobarbital  elixir. 

Advisory  Committees. —As  required  by  the  Med- 
icaid legislation,  all  States  with  drug  vendor  pro- 
grams—with or  without  formularies— have  drug 
advisory  committees  which  provide  policy  recom- 
mendations. Generally  there  is  both  a  Medical 
Advisory  Committee  and  a  Pharmacy  Advisory 
Committee. 

Four  States  have  specific  committees  that 
recommend  drugs  for  the  formulary  or  drug  list. 
In  California,  the  addition  of  drugs  to  the  formu- 
lary must  be  recommended  by  the  Drug  Advisory 
Committee  and  approved  by  the  Office  of  Health 
Care  Services.  Many  of  the  States  also  have  medi- 
cal services  committees,  pharmacy  services  com- 
mittees, and  consultant  physicians  and  pharmacists 
to  advise  on  services  and  policy.  The  committee 
members— physicians,  dentists,  osteopaths  and 
pharmacists — are  usually  recommended  by  their 
respective  professional  organizations. 

While  the  advisory  committee  may  recommend 
policy  and  procedures,  the  final  decision  is  usually 
made  by  the  Director  of  the  Welfare  Department, 
who  may  make  the  budget  a  decisive  factor.  There 
are,  however,  a  few  States  which  have  delegated 
this  authority  to  the  Health  Department. 

Formulary  Revisions. — Requests  for  formulary 
revisions  are  generally  submitted  by  practicing 
physicians  and  others  to  the  Welfare  Department 
or  to  the  appropriate  advisory  committee.  A  manu- 
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facturer  may  also  request  that  a  drug  be  admitted 
to  the  formulary.  (17,  p.  49) 

During  one  of  the  early  years  of  its  Medicaid 
program,  Kentucky  compiled  a  list  of  nonformu- 
lary  drugs  that  had  been  requested  by  two  or  more 
physicians.  The  list  was  sent  to  each  physician  in 
the  program  with  the  request  that  he  list,  in  pri- 
ority, ten  drugs  he  would  like  to  see  added  to  the 
existing  formulary.  The  replies  were  referred  to 
the  formulary  advisory  committee.  As  a  result,  40 
drugs  were  added  to  the  list. 

Formulary  Exclusions. — In  their  formularies, 
most  States  list  classes  or  types  of  drugs  that  are 
not  reimbursable.  These  may  include  one  or  a  com- 
bination of  the  following  categories:  over-the- 
counter  items,  household  staple  drugs,  nonnarcotic 
analgesics,  multivitamins,  antiobesity  drugs,  sus- 
tained release  medications,  tranquilizers,  and 
antacids. 

Exclusion  may  also  be  specified  in  some  States 
for  drugs  that  are  furnished  at  no  charge  under 
other  programs  or  agencies,  such  as  drugs  used  in 
the  treatment  of  venereal  disease,  tuberculosis  and 
mental  disease,  as  well  as  vaccines  and  immunizing 
agents  which  are  furnished  by  State,  county,  or 
local  health  departments. 

Limitations  on  Prescribing. — Many  States  limit 
the  prescribing  and  dispensing  of  drugs  listed  in 
their  formularies  through  restrictions  on  quantity, 
number  of  refills,  and  maximum  price  for  each 
prescription. 

The  maximum  reimbursable  quantity  for  each 
drug  may  be  included  in  the  formulary. 

The  number  of  refills  permitted  under  the  pro- 
gram is  usually  specified.  Only  five  States  do  not 
recognize  refills  at  all,  presumably  requiring  the 
patient  to  return  to  the  physician  for  a  new  pre- 
scription each  time. 

A  dollar  limitation  may  be  placed  on  prescrip- 
tions in  some  programs.  This  may  average  from  $9 
to  $10  a  prescription,  or  from  $10  to  $20  a  month, 
per  beneficiary. 

States  may  utilize  only  one  or  a  combination  of 
these  restrictions.  For  example:  Louisiana  re- 
stricts refills  only;  Pennsylvania,  however,  not 
only  permits  no  refills,  but  sets  a  dollar  limit  on  the 
prescription. 

Nomenclature. — The  Medicaid  formularies  may 
list  drugs  by  generic  name,  brand  name,  or  both. 
If  the  information  on  prescribing  price  or  quantity 
limitations  is  included,  it  is  usually  entered  under 
the  generic  name. 


Generic  Prescribing.— Some  States  encourage 
generic  prescribing  by  basing  reimbursement  costs 
on  the  price  of  generic-name  drugs.  Many  States 
place  no  limitation  on  the  choice  of  drugs  other 
than  requiring  that  they  meet  USP  and  NF  stand- 
ards if  applicable.  West  Virginia  requires  that 
"payment  from  the  Medical  Services  Fund  is 
limited  to  drugs  marketed  by  pharmaceutical  com- 
panies involved  in  basic  medical  research,  product 
development,  and  marketing." 

Pricing.— Some  States  list  the  drug  prices  per- 
mitted under  the  program  by  units,  such  as  per 
tablet,  capsule,  vial  or  ounce.  Other  formularies  in- 
clude a  table  for  a  percentage  markup  based  on  the 
total  acquisition  cost.  For  example,  the  State  may 
permit  a  66%-percent  markup  on  items  with  an 
acquisition  cost  of  from  $1  to  $5  and  a  50-percent 
markup  on  items  from  $6  to  $9.  A  few  States  allow 
the  acquisition  cost  plus  a  set  dispensing  fee. 
Missouri  sets  the  fee  on  the  basis  of  the  prevailing 
price  in  the  community. 


Advantages  and  Disadvantages 

A  survey  of  10  selected  States  (17,  p.  87)  showed 
the  following: 

Six  of  the  10  States  were  using  a  formulary — 
California,  Georgia,  Illinois,  Missouri,  Orgeon, 
and  Pennsylvania.  They  credited  its  use  with  cost 
control,  along  with  accounting  efficiency,  fre- 
quently through  the  utilization  of  computers. 

In  at  least  some  of  these  States,  the  situation  re- 
garding the  size  of  the  formulary  appeared  to  be 
fluid:  several  were  considering  an  expansion  in 
the  number  of  reimbursable  items,  while  others 
were  considering  a  reduction. 

Precise  figures  to  demonstrate  cost  savings  were 
unavailable. 

Where  the  use  of  a  formulary  appeared  to  be 
generally  acceptable  to  physicians,  it  was  obvious 
that  the  selection  of  items  in  the  formulary  had 
been  determined  by  physicians,  or  at  least  with 
their  formal  or  informal  approval.  The  formulary 
thus  represented  a  verdict  of  their  peers,  rather 
than  a  dictate  of  governmental  officials. 

The  other  four  States — Minnesota,  Ohio,  Rhode 
Island,  and  Utah — had  elected  not  to  use  a  formu- 
lary, although  Utah  and  Minnesota  had  previously 
utilized  one.  All  four  cited  administrative  costs, 
impracticality,  and  physician  opposition  as  the 
principal  reasons. 
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Chapter  12 


15 


OTHER  FORMULARIES 


Private  Insurance  Programs 

Some  nongovernmental  drug  pi-ograms— such  as 
Prepaid  Prescription  Plans,  Inc.,  and  Paid  Pre- 
scriptions, Inc.,  of  California— involve  no  formu- 
lary restrictions,  and  provide  reimbursement  for 
essentially  any  prescription  drug.  (17,  pp.  119. 
122). 

There  are  others  which  are  based  on  a  form- 
ulary. For  example,  the  Kaiser  Foundation  Health 
Plan  (17,  p.  131)  utilizes  regional  formularies 
which  serve  primarily  to  standardize  therapy. 
Physicians  are  not  limited  to  the  formulary,  but 
only  the  brands  stocked  will  be  dispensed.  Cost 
control  is  effected  through  bulk  purchase,  by  bid, 
of  the  least  expensive  chemical  equivalents 
wherever  available,  and  the  computerized  inven- 
tory control  permitted  by  limiting  the  number  of 
items. 

Group  Health  Association,  in  Washington,  D.C. 
(16),  uses  a  drug  list  which  places  no  restriction 
on  drug  choice,  but  does  use  generic  identification. 

Group  Health  Cooperative  of  Puget  Sound 
(17,  p.  129)  uses  a  formulary  to  enhance  ra- 
tional drug  therapy  and  control  prices.  It  involves 
a  comprehensive  generic  formulary  of  about  2,000 
items,  listed  alphabetically  by  therapeutic  func- 
tions and  indexed  by  both  generic  and  brand 
names.  New  drugs  are  reviewed  every  six  months 
by  a  pharmacy  committee,  with  changes  reported 
in  a  supplement. 

The  United  Mine  "Workers  (17,  p.  127)  uses 
several  formularies  for  different  areas.  The  drugs 
included  are  based  on  the  needs  of  the  recipients 
of  the  area.  Some  areas  list  specific  drugs,  while 
others  list  chronic  diseases  for  which  they  will 
authorize  payment  for  drugs. 

Hospital  Formularies 

The  Pharmacopeia  of  New  York  Hospital, 
considered  the  first  private  civilian  hospital 
formulary  in  the  United  States,  was  first  published 
in  1816.  Since  then,  many  American  hospitals  have 
developed  formularies  for  their  own  use,  partly 
as  a  guide  to  their  staff  physicians,  and  partly  to 


cope  with  the  inventory  problems  of  their  own 
pharmacies.  (5) 

The  importance  of  such  formularies  was  height- 
ened by  the  Social  Security  Amendments  of  1965, 
which  stipulated  that  reimbursement  for  drugs 
used  in  the  treatment  of  hospitalized  patients  fn 
the  Medicare  program  would  be  approved  only  if 
such  drugs  were  included  in  USP,  NF,  or  similar 
standard  compendia/or  if  they  were  in  a  formulary 
adopted  in  an  accredited  hospital  by  action  of  its 
Pharmacy  and  Therapeutics  Committee. 

Enactment  of  the  Federal  Medicare  legislation 
was  followed  in  December  1965  by  a  resolution  of 
the  Joint  Commission  on  Accreditation  of  Hos- 
pitals and  the  American  Society  of  Hospital  Phar- 
macists to  add  "pharmacy  and  therapeutics  prac- 
tices to  the  functions  of  an  accredited  hospital  " 
(8) 

Since  then,  the  American  Hospital  Association, 
the  American  Society  of  Hospital  Pharmacists, 
the  American  Medical  Association,  and  the  Ameri- 
can Pharmaceutical  Association  have  joined  in 
stating:  "A  hospital  formulary  system  is  con- 
sidered important  in  drug  therapy  in  hospitals. 
In  the  interest  of  better  patient  care,  its  adoption 
by  hospital  medical  staffs  is  recommended."  (15) 
Most  current  hospital  formularies  are  drug  lists 
developed  by  the  hospital's  Pharmacy  and  Thera- 
peutics Committee.  (5.  16)  They  are  used  prin- 
cipally to  refer  the  prescribing  physician  to  drugs 
which  are  reimbursable  and  which  consequently 
are  stocked  in  the  pharmacy.  They  represent  the 
considered  selection  by  a  committee  of  staff  phy- 
sicians and  pharmacists.  Although  the  drug  list 
imay  be  more  or  less  restricted,  provisions  are 
usually  made  for  exceptions  to  be  authorized  for 
unusual  conditions.  Most  hospitals  recognize  that 
there  may  be  justifiable  reasons  for  a  physician  to 
prescribe  a  nonformulary  drug  for  a  particular 
patient. 

Many  hospital  formularies  encourage  or  require 
prescribing  and  dispensing  of  low-cost  chemical 
equivalents  wherever  these  are  available. 

Generally,  hospital  formularies  have  been  found 
acceptable  by  most  staff  physicians  if  the  Phar- 
macy and  Therapeutics  Committee  of  the  hospital 
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is  active.  This  may  be  related  to  the  fact  that  the 
selection  of  drugs  is  made  by  the  physicians  them- 
selves, or  their  representatives,  and  thus  represents 
judgment  by  peers  rather  than  any  decision  by 
hospital  administrators  or  any  nonmedical  group. 

The  American  Hospital  Formulary  Service  of 
the  American  Society  of  Hospital  Pharmacists, 
first  published  in  1959,  is  provided  to  assist  Phar- 
macy and  Therapeutics  Committees  in  preparing 
their  own  formularies.  It  consists  of  drug  mono- 
graphs developed  and  reviewed  by  leading  medi- 
cal scientists,  clinicians,  hospital  pharmacists, 
pharmacologists,  and  other  professionally  quali- 
fied persons  affiliated  with  hospitals.  The  mono- 
graph of  each  drug  is  listed  under  its  generic 
name,  with  common  synonyms  and  brand  names 
indicated.  Pertinent  information  is  given  on  phys- 
ical and  chemical  characteristics,  actions,  uses, 
and  dosages.  The  monographs  are  arranged  phar- 
macologically. Supplements  are  issued  periodically 
to  keep  the  material  up  to  date. 

Foreign  Formularies 

Many  nations  have  long  utilized  formularies 
or  similar  lists  to  provide  standards  of  quality, 
indications  and  contraindications,  and  similar  in- 
formation. Among  these  are  such  publications  as 
the  British  Pharmacopoeia,  the  French  Codex,  and 
the  Deutsche  Arzneibuch. 

In  addition,  many  countries  have  set  up  special 
formularies  to  develop  more  rational  prescribing 
and  economies  in  their  national  drug  programs. 
In  Australia  (17,  p.  137)  and  New  Zealand  (17, 
p.  184) ,  for  example,  formularies  are  used  primar- 
ily as  a  method  of  cost  control.  The  drug  lists  are 
restrictive,  with  medicines  listed  alphabetically 
by  generic  name.  The  Australian  government 
has  no  authority  to  set  prices  but  uses  in- 
clusion in  the  formulary  as  a  means  of  price  con- 
trol. If  the  price  is  too  high,  the  drug  may  be 
dropped  from  the  list.  New  Zealand  negotiates 
prices  but  will  pay  only  for  the  price  of  the  chem- 
ical equivalent. 

The  lists  of  Norway  (17,  p.  187),  Sweden  (17,  p. 
190)  and  Denmark  (17.  p.  169)  are  structured  to 
provide  essential  drugs  for  serious  diseases.  All 
three  countries  maintain  strict  control  on  the  dis- 
tribution of  drugs.  The  formulary  lists  diseases 
and  drugs,  and  a  drug  is  reimbursable  only  when 


used  in  the  treatment  of  one  of  these  chronic  and 
serious  illnesses. 

The  Netherlands  (17,  p.  180)  uses  formularies  to 
enhance  rational  prescribing,  as  well  as  to  con- 
trol costs.  One  formulary,  distributed  to  hospitals, 
lists  those  drugs  that  may  be  dispensed  in  such 
institutions.  A  second  goes  to  the  pharmacist,  who 
fills  the  prescription  written  by  a  physician.  The 
third  goes  to  doctors  who  dispense  medicines  in 
their  offices. 

In  France,  Great  Britain  and  West  Germany, 
the  formularies  have  been  open-ended.  In  Great 
Britain  and  West  Germany,  the  formularies  are 
noncompulsory,  with  West  Germany  reimbursing 
for  80,000  different  drugs,  medicines,  and  prepara- 
tions. The  French  have  the  most  exhaustive  of 
national  formularies.  All  but  3  percent  of  the 
drugs  sold  in  the  country  are  listed  in  the  Codex, 
the  name  for  the  national  formulary.  France,  how- 
ever, has  already  made  cutbacks  in  the  overall 
health  program  as  a  result  of  large  deficits  and 
has  appointed  a  committee  that  will  be  concerned 
with  compiling  a  more  restrictive  drug  formulary 
(17,  p.  172). 

Currently,  Great  Britain  is  considering  a  com- 
pulsory national  formulary  with  a  more  restricted 
list  of  drugs  to  help  control  soaring  costs  in  its 
health  program  (17,  p.  175). 

West  Germany  is  considering  the  introduction 
of  a  compulsory  formulary  for  the  national  health 
insurance  program  (17,  p.  193). 

Drug  Lists 

Other  publications — drug  lists  rather  than  for- 
mularies— serve  as  price  catalogs,  or  as  advertis- 
ing media.  Several  have  a  wide  circulation  among 
pharmacists  and  physicians. 

Red  Book. — This  annual  publication,  prepared 
by  Drug  Topics,  provides  wholesale  prices  of 
nearly  all  drug  products  and  over-the-counter 
items.  It  is  distributed  to  more  than  70,000  phar- 
macists and  hospitals  at  a  cost  of  $10  per  copy. 
In  order  to  keep  the  issue  current,  the  publisher 
sends  questionnaires  to  about  4,000  manufacturers 
four  times  a  year. 

Products  are  listed  alphabetically  by  the  name 
under  which  they  are  usually  marketed.  Advertise- 
ments are  set  into  the  product  listing,  and  may 
range  from  one  item  to  a  company's  whole  phar- 
maceutical line. 
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Blue  Book. — Similar  to  the  Red  Book,  the 
American  Druggist  Blue  Book  is  an  annual  refer- 
ence catalog  that  provides  wholesale  prices  for 
drugs,  together  with  descriptive  data  on  many 
items. 

The  largest  section  of  the  book  is  devoted  to 
drug  products.  Other  sections  include  professional 
pharmacy  information,  poison  control  centers, 
dosage  charts,  and  an  index  of  manufacturers.  In 
the  product,  section,  drugs  are  listed  by  the  name 
under  which  they  are  marketed. 

The  book  sells  for  $9  a  copy. 

Physician*'  Desk  Reference  ( PDR ) .  This  widely 
circulated — and  widely  used — reference  lx)ok  is 
published  annually  and  provided  free  of  charge 


to  all  physicians  and  hospitals.  (Copies  can  be  pur- 
chased, however,  for  $10  each.)  Circulation  is  esti- 
mated at  450,000. 

^  The  listings  in  the  book  are  paid  advertisements 
from  drug  manufacturers. 

The  information  is  taken,  often  verbatim,  from 
the  package  inserts  that  must  be  included  in  the 
drug  package  under  FDA  law. 

Approximately  2,500  drugs  were  listed  in  the 
last  edition.  Low-cost  generic  products  have  Ixjen 
rarely,  if  ever,  listed. 

Xo  price  information  is  included  in  PDR. 

Advertising  rati-  are  based  on  a  schedule  of  $S75 
to  $2,500  per  page. 
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